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(54) POWER SUPPLY APPARATUS 

(57)Abstract: 

PURPOSE: To obtain a power-supply apparatus in which power can be 
converted by a small number of switching elements, in which the 
constitution of a control circuit is simple and which can reduce the peak 
current when the voltage of a capacitor is to be adjusted. 
CONSTITUTION: A full-wave rectifier DB is connected to an AC power 
supply AC. A load circuit composed by connecting a smoothing 
capacitor C2 and a load R in parallel is connected to the output of the 
full-wave rectifier DB via a switching element Sw1 and a capacitor C1 . 
A voltage held by the capacitor C1 is adjusted in such a way that the 
sum V2 of the voltage held by the capacitor C1 and a voltage held by 
the smoothing capacitor C2 becomes a voltage proportional to an input 
voltage V1. Then, an adjusting control means which applies an arbitrary 
constant voltage to the load R while the capacitor C1 keeps the voltage 
difference between the input voltage V1 and the output voltage VOUT 
is connected in parallel with the capacitor C1. The first switching 
element Sw1 is controlled in such a way that the envelope of an input 
current is proportional to the input voltage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Connect a full wave rectifier to AC power supply, and the 1st switching element and the 1st energy are recording means are 
minded [ of this full wave rectifier ]. Connect the load circuit which carries out parallel connection of the load to an electrical- 
potential-difference stabilization means, and changes, and the electrical potential difference which the 1 st energy are recording means 
holds so that it may become the electrical potential difference to which the sum of the electrical potential difference which the 1 st 
energy are recording means holds, and the electrical potential difference which an electrical-potential-difference stabilization means 
holds is proportional to input voltage is adjusted. The control means adjusted so that the fixed electrical potential difference of 
arbitration may be impressed to a load because the 1 st energy are recording means holds the electrical-potential-difference difference 
of input voltage and output voltage is connected to the 1st energy are recording means and juxtaposition. The power unit characterized 
by having a means to control the 1st switching element so that the envelope of an input current is proportional to input voltage. 
[Claim 2] Said control means is a power unit according to claim 1 characterized by being constituted including an inductor. 
[Claim 3] The 1st energy are recording means consists of the 1st capacitor, and an electrical-potential-difference stabilization means 
consists of a smoothing capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through 
the 1 st diode while connecting the end of an inductor to the end of the 1st capacitor through the 2nd switching element. The other end 
of the 1st capacitor is connected to the end of a smoothing capacitor, and the 2nd diode is connected between the other end of a 
smoothing capacitor, and the end of an inductor. The 3rd switching element is connected between the other end of a smoothing 
capacitor, and the other end of an inductor. This control means Energy is accumulated in an inductor temporarily, adjusting the 
electrical potential difference of the 1 st capacitor by carrying out the series connection of an inductor and the 1st diode to the 1 st 
capacitor through the 2nd switching element, when input voltage is higher than an output programmed voltage. When input voltage is 
lower than an output programmed voltage, a smoothing capacitor and the 1 st capacitor The 2nd switching element, Energy is 
accumulated in an inductor, charging the 1 st capacitor and adjusting an electrical potential difference by connecting through an 
inductor and the 3rd switching element. The power unit according to claim 2 characterized by being constituted so that the energy 
which cut the 2nd switching element when the voltage adjustment of the 1 st capacitor was completed, and was accumulated in the 
inductor through the 2nd diode and 1 st diode at the flash may be sent to a load circuit. 

[Claim 4] The 1st energy are recording means consists of the 1st capacitor, and an electrical-potential-difference stabilization means 
consists of the 2nd capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through the 
1 st diode and 3rd switching element while connecting the end of an inductor to the end of the 1st capacitor through the 2nd switching 
element. The other end of the 1st capacitor is connected to the end of the 2nd capacitor, and the 2nd diode is connected between the 
other end of the 2nd capacitor, and the end of an inductor. The 4th switching element is connected between the other end of the 2nd 
capacitor, and the other end of an inductor. The power are recording capacitor is connected between the 1st diode, the node of the 3rd 
switching element, and the other end of the 2nd capacitor. This control means Energy is accumulated in an inductor temporarily, 
adjusting the electrical potential difference of the 1st capacitor by connecting an inductor, and the 1st diode and 3rd switching element 
to the 1 st capacitor through the 2nd switching element at a serial, when input voltage is higher than an output programmed voltage. 
When input voltage is lower than an output programmed voltage, a power are recording capacitor and the 1st capacitor The 2nd 
switching element, Energy is accumulated in an inductor, charging the 1st capacitor and adjusting an electrical potential difference by 
connecting through an inductor and the 4th switching element When the voltage adjustment of the 1 st capacitor is completed, the 2nd 
switching element is cut. The energy accumulated in the inductor through the 2nd diode and 1 st diode at the flash is sent to a power 
are recording capacitor. The power unit according to claim 2 characterized by being constituted so that control for filling up energy so 
that a load electrical potential difference may be kept constant from a power are recording capacitor by the 3rd switching element may 
be performed. 

[Claim 5] An electrical-potential -difference stabilization means is a power unit according to claim 1 or 2 characterized by providing a 
means by which a switching element adjusts the energy amount of supply from a power are recording capacitor to a load so that it may 
consist of a power are recording capacitor and the electrical potential difference which connects to a power are recording capacitor at 
juxtaposition the load circuit which connected the smoothing capacitor and the load to juxtaposition through a switching element, and 
is impressed to a load may become fixed. 

[Claim 6] The power unit according to claim 1 or 2 characterized by to connect the control means which adjusts the electrical potential 
difference of each energy are-recording means in time sharing so that power may be supplied to two or more loads and the output 
voltage of arbitration may be obtained for each load by connecting to juxtaposition two or more circuits which connected with the 1st 
energy are-recording means and the 1st switching element at the serial the load circuit which carries out parallel connection of the load 
to an electrical-potential-difference stabilization means, and changes at the output of a full wave rectifier. 
[Claim 7] The power unit according to claim 6 characterized by reducing the electrical potential difference which an energy are 
recording means holds by performing charge to the circuit of the arbitration chosen according to input voltage from the circuits which 
connected with the 1st energy are recording means and the 1st switching element at the serial the load circuit which carries out parallel 
connection of the load to an electrical-potential-difference stabilization means, and changes. 

[Claim 8] The power unit according to claim 6 characterized by supplying energy to two or more outputs which have the electrical 
potential difference of arbitration with one energy are recording means. 

[Claim 9] The power unit according to claim 1 characterized by connecting the 1st switching element and the 1st energy are recording 
means to two or more juxtaposition to the load circuit which connected 1 set of electrical-potential-difference stabilization means, and 
a load to juxtaposition, and adjusting the electrical potential difference of these energy are recording means by time sharing. 
[Claim 10] The power unit according to claim 1 characterized by connecting the 1st energy are recording means with the 1st switching 
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element at two or more serials to the load circuit which connected 1 set of electrical-potential-difference stabilization means, and a 

load to juxtaposition, and adjusting the electrical potential difference of these energy are recording means by time sharing. 

[Claim 1 1] The power unit according to claim 1 characterized by inserting an inductor between the 1st switching element and the 1st 

energy are recording means, providing diode as a means to emit the energy accumulated in the inductor by actuation termination of the 

1 st switching element, and supplying energy to the 1 st energy are recording means and load circuit further with this diode. 

[Claim 1 2] The power unit according to claim 1 characterized by inserting an inductor between the load circuits which connected the 

1st energy are recording means, electrical -potential -difference stabilization means, and load to juxtaposition, providing diode as a 

means to emit the energy accumulated in the inductor by actuation termination of the 1 st switching element, and supplying energy to a 

load circuit further with this diode. 

[Claim 13] It is the power unit according to claim 1 1 characterized by supplying energy to the 1st energy are recording means by 
connecting the 2nd diode to juxtaposition through the 2nd switching element at an inductor and the 1st energy are recording means, 
and making the 2nd switching element drive at the time of the energy release of an inductor when input voltage is higher than an 
output programmed voltage. 

[Claim 14] Connect a full wave rectifier to AC power supply, and the end of the 1 st capacitor is connected to the 1 st outgoing end of a 
full wave rectifier through the 1 st switching element. The end of an inductor is connected to the end of the 1 st capacitor through the 
2nd switching element. The other end of said inductor is connected to the end of a load circuit which connected the electrical - 
potential-difference stabilization means and the load to juxtaposition through the 1st diode. Connect the other end of a load circuit to 
the 2nd outgoing end of a full wave rectifier, and the 3rd switching element is connected between the other end of the 1st capacitor, 
and the end of an inductor. In order to connect the 4th switching element between the other end of an inductor, and the 2nd outgoing 
end of a full wave rectifier and to send the residual energy of an inductor to a load circuit In the circuit which connected the 2nd diode 
between the end of an inductor, and the 2nd outgoing end of a full wave rectifier, and connected the 3rd diode between the other end 
of the 1st capacitor, and the end of said load circuit The electrical potential difference on which the 1st capacitor holds the sum of the 
electrical potential difference which the 1st capacitor and an electrical-potential-difference stabilization means hold so that it may 
become an electrical potential difference proportional to input voltage is adjusted. In order to adjust so that the fixed electrical 
potential difference of arbitration may be impressed to a load because the 1 st capacitor holds the electrical-potential-difference 
difference of input voltage and output voltage Energy is accumulated in an inductor temporarily, adjusting the electrical potential 
difference of the 1 st capacitor by carrying out the series connection of an inductor and the 2nd and 3rd diode to the 1st capacitor 
through the 2nd switching element, when input voltage is higher than an output programmed voltage. When input voltage is lower 
than an output programmed voltage, the 3rd diode is minded from an electrical-potential-difference stabilization means. The 1st 
capacitor, Energy is accumulated in an inductor, charging the 1st capacitor and adjusting an electrical potential difference by 
connecting the 3rd switching element, an inductor, and the 4th switching element. The energy accumulated in the inductor through the 
2nd diode and 1st diode at the flash which the energy supply to an inductor finished to a load circuit Delivery, And the power unit 
characterized by having a means to control the 1 st switching element so that an input current envelope is proportional to input voltage. 
[Claim 15] To the series circuit of the 1st switching element and the 1st energy are recording means, to juxtaposition The series circuit 
of the 2nd energy are recording means is connected with the 2nd switching element. Control the 1st and the 2nd switching element by 
turns, and an input current is continuously drawn so that an input current envelope may be proportional to input voltage. Use the same 
control means by turns and voltage adjustment of the 1 st and 2nd energy are recording means is performed. The power unit according 
to claim 1 which carries out the series connection of the output voltage of a full wave rectifier, the 1st energy are recording means, or 
the 2nd energy are recording means through the 1st switching element or 2nd switching element, and is characterized by supplying 
power to a load. 

[Claim 16] So that the series circuit of the 2nd switching element and the 2nd energy are recording means may be connected to the 1st 
switching element, the series circuit of an inductor and the 1st energy are recording means, and juxtaposition and an input current 
envelope may be proportional to input voltage The current which piles up and drives the 1 st and the 2nd switching element, and flows 
into each Superposition, Use the same control means by turns and voltage adjustment of the 1 st and 2nd energy are recording means is 
performed. The power unit according to claim 1 1 which carries out the series connection of the output voltage of a full wave rectifier, 
the 1 st energy are recording means, or the 2nd energy are recording means through the series circuit or the 2nd switching element of 
the 1st switching element and an inductor, and is characterized by supplying power to a load. 

[Claim 17] A means to emit the energy accumulated in the 1st inductor and this between the 1st switching element and the 1st energy 
are recording means is connected. A means to emit the energy accumulated in the 2nd inductor and this between the 2nd switching 
element and the 2nd energy are recording means is connected. Control the 1 st and the 2nd switching element by turns, and an input 
current is continuously drawn so that an input current envelope may be proportional to input voltage. Use the same control means by 
turns and voltage adjustment of the 1 st and 2nd energy are recording means is performed. The output voltage of a full wave rectifier, 
the 1 st energy are recording means, or the 2nd energy are recording means The power unit according to claim 1 5 which carries out a 
series connection through a switching element, the 1st inductor, or the 1st switching element and 2nd inductor, and is characterized by 
supplying power to a load. [ 2nd ] 

[Claim 18] In the circuit which consists of a power source or an energy are recording means, an inductor, and a switching element 
When connect an inductor to two or more power sources or energy are recording means through a switching element, making a 
switching element drive and transmitting energy to an inductor The power unit characterized by providing the control means which 
charges an energy are recording means, carrying out the ** style of the current of an inductor by connecting to an inductor an energy 
are recording means with the polarity of actuation termination of a switching element, the current which flows to coincidence at an 
inductor, and hard flow. 

[Claim 19] The power unit according to claim 3 characterized by the energy which the charge to the 1st capacitor from a smoothing 
capacitor was completed, and was accumulated in the inductor by cutting the 3rd switching element while the 2nd switching element 
had been made to drive before cutting the 2nd switching element charging the 1 st capacitor through the 1 st diode. 
[Claim 20] The 1st energy are recording means consists of the 1st capacitor, and an electrical -potential-difference stabilization means 
consists of the 2nd capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through the 
1 st diode and 3rd switching element while connecting the end of an inductor to the end of the 1 st capacitor through the 2nd switching 
element. The other end of the 1 st capacitor is connected to the end of the 2nd capacitor, and the 2nd diode is connected between the 
other end of the 2nd capacitor, and the end of an inductor. The 4th switching element is connected between the other end of the 2nd 
capacitor, and the other end of an inductor. The power are recording capacitor is connected between the 1st diode, the node of the 3rd 
switching element, and the other end of the 2nd capacitor. This control means Energy is accumulated in an inductor temporarily, 
adjusting the electrical potential difference of the 1st capacitor by carrying out the series connection of the 1st capacitor and inductor 
through the 3rd switching element, when input voltage is higher than an output programmed voltage. Energy is accumulated in an 
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inductor, charging the 1 st capacitor and adjusting an electrical potential difference by connecting the 1 st capacitor and inductor to a 
power are recording capacitor through the 3rd and 4th switching elements, when input voltage is lower than an output programmed 
voltage. The flash which cut the 2nd switching element or 3rd and 4th switching element, The current of an inductor, performing 
voltage adjustment of the 1st capacitor *♦**♦*, The energy accumulated in the inductor through the 1st diode and 2nd diode is sent 
into a power are recording capacitor. The power unit according to claim 1 or 2 characterized by performing control for filling up 
energy so that a load electrical potential difference may be kept constant by the 3rd switching element from a power are recording 
capacitor. 

[Claim 21] The power unit according to claim 1 to 20 characterized by providing the input low pass filter circuit which consists of an 
inductor and a capacitor at least between input power and each configuration component. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power unit which controls the input harmonics from a power source to **, when 

energy is supplied to a load by high frequency switching operation. 

[0002] 

[Description of the Prior Art] Drawing 55 is the circuit diagram of the conventional example. This circuit is a power unit (Japanese 
Patent Application No. No. 57868 [ six to ]) by the switched capacitor, it connected the full wave rectifier DB to the source power 
supply AC, connected the series circuit of a switching element Swl and a capacitor C4 to that output, and has connected the parallel 
circuit of a smoothing capacitor C3 and Load R to a capacitor C4 and juxtaposition through a capacitor CI and a switching element 
Sw4 through a switching element Sw6. The control means X for adjusting the electrical potential difference of a capacitor CI is 
connected to the capacitor CI . This control means X contains a capacitor C2 and switching elements Sw2, Sw3, Sw5, and Sw7. 
Moreover, a control means Y controls the amount of discharge supplied to a load circuit from the charge or capacitor C4 sent to a 
capacitor C4 from a power source according to input voltage Vin, and adjusts the electrical potential difference of a capacitor C4. 
[0003] The wave of the circuit of drawing 55 of operation is shown in drawing 56 . Moreover, the switching waveform of each 
switching elements Swl-Sw7 is shown in drawing 57 . Hereafter, actuation of this circuit is explained. First, if a switching element 
Swl turns on with the control signal from a control means Y, the electrical potential difference Vc4 of a capacitor C4 will be charged 
to input voltage Vin like drawing 56 . Next, if a switching element Swl turns off and switching elements Sw6 and Sw4 turn on, the 
series circuit of capacitors C4 and CI is connected to a capacitor C3, and some charges of a capacitor C4 move to a capacitor C3, and 
it will be sent to Load R, charging a capacitor C3. This actuation is made into a condition 1 and that equal circuit is shown in drawing 
58. 

[0004] Next, if switching elements Sw6 and Sw4 turn off and a switching element Swl turns on, a capacitor C4 will be charged to 
input voltage Vin. It can come, simultaneously switching elements Sw2 and Sw3 turn on at the time of pulsating flow Yamabe with 
input voltage Vin higher than output voltage Vout, the series circuit of capacitors CI and C2 is connected to a capacitor C3, and some 
charges of a capacitor CI (C2) move to a capacitor C3, and it is sent to Load R, charging a capacitor C3. This actuation is set to 
condition 2-A. Moreover, at the time of a pulsating flow trough with input voltage Vin lower than output voltage Vout, switching 
elements Sw4 and Sw7 turn on, a capacitor CI is connected to a capacitor C3 at juxtaposition, and some charges of a capacitor C3 
move to a capacitor CI , and it is sent to Load R, charging a capacitor CI. This actuation is set to condition 2-B. The equal circuit of 
condition 2-B is shown in these condition 2-A lists at drawing 59 . 

[0005] Next, if switching elements Sw2 and Sw3 (or Sw4, Sw7) turn off and a switching element Sw5 turns on, some charges of a 
capacitor C3 will be sent to Load R and a capacitor C2, and the electrical potential difference of capacitors C2 and C3 will become 
equal. This actuation is made into a condition 3 and that equal circuit is shown in drawing 60 . By repeating each actuation of the 
above condition 1 , a condition 2, and a condition 3 in order, the electrical potential difference of capacitors C2 and C3 increases 
gradually, and is charged to the electrical potential difference decided by ON time amount of switching elements Sw2 and Sw3 (or 
Sw4, Sw7). The electrical potential difference of the difference of input voltage Vin and output voltage Vout is charged by the 
capacitor CI. Furthermore, the envelope of an input current wave form is made into an input voltage wave and an analog by 
controlling the ON time amount of a switching element Sw6 (or Swl), and input harmonics is controlled so that the voltage waveform 
after a capacitor C4 discharges to a load side may turn into a wave of the full-wave-rectification output Vin, and an analog. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the conventional example, since it was made to operate by that many 
switching elements Swl-Sw7 are required for power conversion, and two control means X and Y, becoming a complicated control 
circuit and when performing voltage adjustment of a capacitor, since the potential difference between capacitors was large, there was a 
trouble that the very big peak current occurred, further. 

[0007] When this invention can be made in view of the above points, and the place made into the object can convert the power by a 
small number of switching element comparatively, and a switching element can be controlled by the easy control circuit and voltage 
adjustment of a capacitor is performed, it is in offering the power unit which enabled it to reduce the peak current. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem according to the power unit of this 
invention, as shown in drawing 1 Connect a full wave rectifier DB to AC power supply AC, and a switching element Swl and a 
capacitor CI are minded [ of this full wave rectifier DB ]. The load circuit which carries out parallel connection of a smoothing 
capacitor C2 and the load R, and changes is connected. The electrical potential difference which a capacitor CI holds so that it may 
become the electrical potential difference to which the sum V2 of the electrical potential difference which a capacitor CI holds, and 
the electrical potential difference which a smoothing capacitor C2 holds is proportional to input voltage VI is adjusted. The control 
means adjusted so that the fixed electrical potential difference of arbitration may be impressed to Load R because a capacitor C 1 holds 
the electrical-potential-difference difference of input voltage VI and output voltage Vout is connected to a capacitor CI and 
juxtaposition. It is characterized by controlling the 1st switching element Swl so that the envelope of an input current is proportional 
to input voltage. Here, as shown in drawing 1 , while being constituted including an inductor LI is desirable as for the control means 
for adjusting the electrical potential difference which a capacitor CI holds, for example, connecting the end of an inductor LI to the 
end of a capacitor CI through a switching element Sw2, the other end of an inductor LI is connected to the other end of a capacitor CI 
through diode Dl . Moreover, the other end of a capacitor CI is connected to the end of a smoothing capacitor C2, the 2nd diode D2 is 
connected between the other end of a smoothing capacitor C2, and the end of an inductor LI , and a switching element Sw3 is 
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connected between the other end of a smoothing capacitor C2, and the other end of an inductor LI . Energy is accumulated in an 
inductor LI temporarily, adjusting the electrical potential difference of a capacitor CI by carrying out the series connection of an 
inductor LI and the diode Dl to a capacitor CI through a switching element Sw2, when this control means has input voltage VI 
higher than the output programmed voltage Vout By connecting a capacitor CI with a smoothing capacitor C2 through the 2nd 
switching element Sw2, an inductor LI , and a switching element Sw3, when input voltage VI is lower than the output programmed 
voltage Vout Energy is accumulated in an inductor LI, charging a capacitor CI and adjusting an electrical potential difference. When 
the voltage adjustment of a capacitor CI is completed, a switching element Sw2 is cut, and it is constituted so that the energy 
accumulated in the inductor LI through diodes D2 and Dl at the flash may be sent to a load circuit. 

[0009] In addition, as for a capacitor CI, it is desirable to use the capacitor of low loss with comparatively little calorific value to 
voltage variation, and although it is desirable like an electrolytic capacitor to use the comparatively large capacitor of capacity, if a 
smoothing capacitor C2 is a practical component which is not limited to these and has electrostatic capacity, it is good anything. 
[0010] 

[Function] The combination of a capacitor CI, a smoothing capacitor C2, and a switching element Swl constitutes a power inverter 
circuit from the power unit of this invention as mentioned above. While controlling input harmonics by adjusting the electrical 
potential difference which a capacitor CI and a smoothing capacitor C2 hold so that it may become input voltage VI and an analog A 
fixed electrical potential difference is supplied to Load R by connecting to input voltage VI and a serial the capacitor CI which 
memorizes the difference electrical potential difference of input voltage VI and output voltage Vout. Since switching elements Sw2 
and Sw3, an inductor LI, and diodes Dl and D2 are used as a control means which performs voltage adjustment of the capacitor CI 
which memorizes this difference electrical potential difference, the peak current when performing voltage adjustment of a capacitor CI 
can be reduced. Moreover, since the energy held at the inductor LI is revived by the load circuit, it is low loss and there is little 
generation of heat. Thus, power conversion which supplies fixed output voltage using a small number of switching element, and a 
small capacitor and an inductor can be performed, since there are few switching elements, the configuration of a control circuit is easy 
and the miniaturization of a power unit of it is attained. About still more detailed configuration and operation of this invention, it is 
supposed in explanation of the example described below that it is clear to a detail. 
[0011] 

[Example] The circuit diagram of the 1st example of this invention is shown in drawing 1 . In this example, the full wave rectifier DB 
was connected to AC power supply AC, the parallel circuit of a switching element Swl , a capacitor CI and a smoothing capacitor C2, 
and Load R was connected to the output at the serial, and the control means for adjusting the electrical potential difference of a 
capacitor CI to a capacitor CI and juxtaposition is connected. This control means is equipped with an inductor LI, switching elements 
Sw2 and Sw3, and diodes Dl and D2, connects a switching element Sw2, an inductor LI, and diode Dl to a capacitor CI at 
juxtaposition, and has connected the switching element Sw3 between the inductor LI, the node of diode Dl, and the gland. Moreover, 
in order to send the residual energy of an inductor LI to a load circuit, diode D2 is connected between a switching element Sw2, the 
node of an inductor L 1 , and a gland. 

[0012] The wave form chart of this example of operation is shown in drawing 2 . Moreover, the wave of the currents 11-15 which flow 
for each component is shown in drawing 3 . Hereafter, actuation of this example is explained. First, the electrical potential difference 
Vin inputted from AC power supply AC is rectified by the full wave rectifier DB, and the pulsating flow electrical potential difference 
VI is outputted. If a switching element Swl turns on with the control signal from a control circuit, the electrical potential difference 
V2 of the sum of capacitors CI and C2 will be charged to the input pulsating flow electrical potential difference VI. This actuation is 
made into a condition 1 and that equal circuit is shown in drawing 4 . 

[0013] Next, after a switching element Swl rums off, it states. Only a switching element Sw2 is made to turn on in pulsating flow 
Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout Then, an inductor LI is 
connected with a capacitor CI, a part of energy of a capacitor CI moves to an inductor LI, it serves as magnetic energy, and it is 
accumulated in an inductor LI . This actuation is set to condition 2A. Moreover, switching elements Sw2 and Sw3 are made to turn on 
in a pulsating flow trough with the input pulsating flow electrical potential difference VI lower than output voltage Vout. Then, a 
smoothing capacitor C2 and an inductor LI are connected with a capacitor CI , a part of energy of a smoothing capacitor C2 moves a 
capacitor CI to an inductor LI, charging hard flow, it serves as magnetic energy, and it is accumulated in an inductor LI . Let this 
actuation be condition 2B. Moreover, the equal circuit of condition 2 A and 2B is shown in drawing 5 . 

[0014] Although the current which flows to an inductor LI serves as a resonance-wave, since actuation in the minute section is shown 
to the period of the resonance decided by the capacitor CI (and C2) and the inductor LI, change of a current is drawn almost linearly 
here. According to the above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which 
turned off the switching element Sw2 (and Sw3), and it is altogether sent to a load circuit through diode Dl. This actuation is made 
into a condition 3 and that equal circuit is shown in drawing 6 . By repeating each actuation of the above condition 1, a condition 2, 
and a condition 3 in order, the electrical potential difference of a smoothing capacitor C2 increases gradually, and goes. In addition, a 
condition 1 and a condition 3 may be performed simultaneously. 

[0015] Thus, at this example, they are delivery and the thing which performs voltage adjustment of a capacitor CI efficiently in a load 
circuit by the inductor LI about the excessive energy accumulated in the capacitor CI. Moreover, by making the electrical potential 
difference of the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a 
capacitor CI connects the input pulsating flow electrical potential difference VI and a capacitor CI to a serial at the time of ON of a 
switching element Swl, and supplies a fixed electrical potential difference to a load circuit. Furthermore, the envelope of an input 
current wave form is made into an input voltage wave and an analog by controlling the ON time amount of a switching element Sw2 
(and Sw3) so that the wave of the electrical potential difference V2 of the sum of the capacitors CI and C2 just before a switching 
element Swl rums on may turn into a wave of the full-wave-rectification output VI , and an analog, and input harmonics is controlled. 
Moreover, by changing this similitude ratio by adjustment of the ON time amount of a switching element Sw2 (and Sw3), the peak 
value of an input current changes and output voltage is gone up and down. By this, adjustment of output voltage is possible for this 
circuit. 

[0016] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl, a capacitor CI, 
and a smoothing capacitor C2 are connected to the output at a serial. The control means which connects Load R to a smoothing 
capacitor C2 and juxtaposition, and becomes a capacitor CI and juxtaposition from an inductor LI , switching elements Sw2 and Sw3, 
and diodes Dl and D2 is connected. By controlling the electrical potential difference of a capacitor CI by this control means Since 
each capacitor, an inductor, and a switching element can be made small by being able to perform control of input harmonics and 
adjustment of an input current value, and adjustment of output voltage, and taking high clock frequency The small power unit which 
can generate the fixed electrical potential difference of arbitration can be offered. 

[00 1 7] The circuit diagram of the 2nd example of this invention is shown in drawing 7 . According to this example, the full wave 
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rectifier DB was connected to AC power supply AC, the switching element Swl, the capacitor CI, and the capacitor C2 were 
connected to the output at the serial, Load R was connected to a capacitor C2 and juxtaposition, and the control means for adjusting 
the electrical potential difference of a capacitor CI to a capacitor CI and juxtaposition is connected. This control means is equipped 
with an inductor LI , switching elements Sw2, Sw3, and Sw4, diodes Dl and D2, and the power are recording capacitor C3, connected 
the switching element Sw2, and an inductor LI , diode Dl and a switching element SW3 to a capacitor CI and juxtaposition, and has 
connected the switching element Sw4 between an inductor LI, the node of diode Dl, and a gland. Moreover, in order to send the 
residua] energy of an inductor LI to a load circuit, diode D2 was connected between the switching element Sw2, the node of an 
inductor LI, and the gland, and in order to accumulate the energy, the power are recording capacitor C3 is connected between diode 
Dl, the node of a switching element Sw3, and a gland. The energy of the power are recording capacitor C3 is sent to a load circuit by 
closing motion of a switching element Sw3, as shown in drawing 8 . 

[001 8] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the alternating voltage 
Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching element Swl 
turns on with the control signal from a control circuit, the electrical potential difference V2 of the sum of a capacitor CI and a 
capacitor C2 will be charged to the input pulsating flow electrical potential difference VI . This actuation is made into a condition 1 - 
and that equal circuit is shown in drawing 9 . 

[0019] Next, after a switching element Swl turns off, it states. Switching elements Sw2 and Sw3 are made to turn on in pulsating flow 
Yamabe with the pulsating flow electrical potential difference VI higher than output voltage Vout Then, an inductor LI is connected 
with a capacitor CI , a part of energy of a capacitor CI moves to an inductor LI , it serves as magnetic energy, and it is accumulated in 
an inductor LI . This actuation is set to condition 2A. Moreover, switching elements Sw2 and Sw4 are made to turn on in a pulsating 
flow trough with the pulsating flow electrical potential difference VI lower than output voltage Vout. Then, capacitors CI and C2 and 
an inductor LI are connected, and a part of energy of a capacitor C2 moves to an inductor LI, charging a capacitor CI to hard flow, 
and it becomes magnetic energy, and is accumulated in an inductor LI. Let this actuation be condition 2B. The equal circuit of 
condition 2A and condition 2B is shown in drawing 10 . 

[0020] According to the above processes, the energy accumulated in the inductor LI temporarily is emitted to the flash which turned 
off switching elements Sw2 and Sw3 (or Sw2, Sw4), and diode D2 turns it on, and it is altogether sent to the power are recording 
capacitor C3 through diode Dl. This actuation is made into a condition 3 and that equal circuit is shown in drawing 1 1 . 
[0021] As mentioned above, voltage adjustment of a capacitor CI is efficiently performed by sending the excessive energy 
accumulated in the capacitor CI to the power are recording capacitor C3 by the inductor LI. The electrical potential difference of 
capacitors C2 and C3 increases gradually, and goes by this repeat By making the electrical potential difference of the difference of the 
input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a capacitor CI connects the input 
pulsating flow electrical potential difference VI and a capacitor CI to a serial at the time of ON of a switching element Swl , and 
supplies a fixed electrical potential difference to a load circuit. Furthermore, by controlling the ON time amount of a switching 
element Sw2 (and Sw3), the wave of the electrical potential difference V2 of the sum of the capacitor CI in front of ON of a switching 
element Swl and a capacitor C2 makes the envelope of an input current wave form an input voltage wave and an analog, and controls 
input harmonics so that it may become the wave of the full-wave-rectification output VI, and an analog. Moreover, by changing this 
similitude ratio by adjustment of the ON time amount of switching elements Sw2 and Sw3 (or Sw2, Sw4), the peak value of an input 
current changes and output voltage is gone up and down. By this, adjustment of output voltage is possible for this circuit. 
[0022] Moreover, a load circuit is supplemented with energy with the energy stored in the power are recording capacitor C3 for ripple 
reduction to the commercial frequency order of output voltage. To be shown in drawing 8 , adjustment of the amount of energy detects 
output voltage Vout, decides on the ON time amount of a switching element Sw3 as compared with predetermined reference voltage, 
and controls to keep output voltage constant by ON of a switching element Sw3, and OFF. 

[0023] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl, a capacitor CI, 
and a capacitor C2 are connected to the output at a serial. Connect Load R with a smoothing capacitor C2 at juxtaposition, and the 
control means which consists of an inductor LI, switching elements Sw2, Sw3, and Sw4, diodes Dl and D2, and a power are 
recording capacitor C3 is connected to a capacitor CI. By controlling the electrical potential difference of a capacitor CI by this 
control means, control of input harmonics and adjustment of an input current value, and adjustment of output voltage can be 
performed. Furthermore, since each capacitor, an inductor, and a switching element can be made small by being able to reduce the 
output voltage ripple of commercial frequency order by the switching element Sw3, and taking high clock frequency, the small power 
unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0024] The important section circuit diagram of the 3rd example of this invention is shown in drawing 12 . Moreover, the wave form 
chart of operation by control of the switching element Sw in this example is shown in drawing 13 . This example is an attached circuit . 
for the circuit which is not equipped with the reduction function of an output voltage ripple. The load circuit which consists of parallel 
connection of a smoothing capacitor C2 and Load R is made a configuration like drawing 12 . A smoothing capacitor Cf is connected 
to a smoothing capacitor C2 and juxtaposition through a switching element Sw, and Load R is connected to a smoothing capacitor Cf 
at juxtaposition. Moreover, by detection and a comparator detecting the output voltage Vout to Load R, and comparing with 
predetermined reference voltage, a switching element Sw is turned on/off controlled, and control which keeps output voltage Vout 
constant is performed. 

[0025] Circuit actuation of this example can store output voltage Vout in the range of Minimum Vlow - an upper limit Vhigh in 
turning off a switching element Sw, when Minimum Vlow and the upper limit Vhigh of output voltage Vout are set up as reference 
voltage, output voltage Vout reaches Minimum Vlow and ON and an upper limit Vhigh are reached in a switching element Sw, as 
shown in drawing 13 . When the electrical-potential-difference difference of Minimum Vlow and an upper limit Vhigh is close to 
about 0, output voltage Vout becomes almost fixed. 

[0026] As mentioned above, the output voltage ripple of commercial frequency order can be reduced by the switching element Sw by 
connecting the attached circuit of this example for the circuit which is not equipped with the ripple reduction function of output 
voltage. 

[0027] The circuit diagram of the 4th example of this invention is shown in drawing 14 . This example makes plurality the capacitor 
CI of the 1st example, and the pair of a smoothing capacitor C2. The fixed electrical potential difference of two or more arbitration 
can be obtained by this. If a pair of number of a capacitor CI and smoothing capacitors C2 is made into n pieces, the output voltage of 
n pieces can be obtained. This example shows the case of n= 3. First, it is rectified by the full wave rectifier DB and the electrical 
potential difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If 
switching element Swli (i= 1,2,—, n) turns on with the control signal from a control circuit, the electrical potential difference of the 
sum of capacitor C 1 i and smoothing capacitor C2i (i= 1,2,—, n) will be charged to the input pulsating flow electrical potential 
difference VI . Next, switching element SW2i (i= 1,2,-, n) is turned on by pulsating flow Yamabe with the input pulsating flow 
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electrical potential difference VI higher than output voltage Vout. Then, an inductor LI is connected with capacitor Cli, a part of 
energy of capacitor Cli moves to an inductor LI, it serves as magnetic energy, and it is accumulated in an inductor LI. Moreover, 
switching element Sw2i (i= 1,2,-, n) and Sw3 are made to turn on in a pulsating flow trough with the input pulsating flow electrical 
potential difference VI lower than output voltage Vout. Then, capacitor Cli, smoothing capacitor C2i, and an inductor LI are 
connected, while a part of energy of smoothing capacitor C2i charges capacitor CI i, it moves to an inductor LI , and it becomes 
magnetic energy, and is accumulated in an inductor LI . According to the above processes, the energy accumulated in the inductor LI 
temporarily is diode's D'sl turning on at the flash which turned off switching element Sw2i (and Sw3), and turning on switching 
element Sw4j (j= 1, 2, n and j arbitration) simultaneously, and is sent to smoothing capacitor C2j (j= 1, 2, — , n and j arbitration). 
Thus, they are delivery and the thing which performs voltage adjustment of capacitor Cli efficiently by the inductor LI about the 
excessive energy accumulated in capacitor Cli at smoothing capacitor C2j. However, it is necessary to make a switching element 
Sw21 - Sw2n turn on independently (in time sharing). 

[0028] The electrical potential difference of smoothing capacitor C2j increases gradually, and goes by the repeat of the above 
actuation. By making the electrical potential difference of the difference of the input pulsating flow electrical potential difference VI 
and output voltage Vouti (i= 1,2,-, n) memorize about, capacitor Cli connects the input pulsating flow electrical potential difference 
VI and capacitor Cli to a serial at the time of ON of switching element Swli, and supplies a fixed electrical potential difference to a 
load circuit. Furthermore, the envelope of an input current wave form is made into an input voltage wave and an analog by controlling 
the ON time amount of switching element Sw2i (and Sw3) so that the wave of the electrical potential difference of the sum of 
capacitor Cli just before switching element Swli is turned on, and smoothing capacitor C2i turns into a wave of the full-wave- 
rectification output VI, and an analog. Input harmonics can be controlled by making into an input voltage wave and an analog all the 
currents that flow to a capacitor pair. Moreover, by changing this similitude ratio by adjustment of the ON time amount of switching 
element Sw2i (and Sw3), the peak value of an input current changes and each output voltage Voutl and Vout2 and — fluctuate. By 
this, adjustment of each output voltage is possible for this circuit. 

[0029] Rectifier DB is connected to AC power supply AC. To the output As mentioned above, switching element Swli (i= 1,2,-, n) 
and capacitor Cli (i= 1,2,—, n), And connect smoothing capacitor C2i (i= 1,2,-, n), and Load i (i= 1, 2, — , n) is connected to each 
smoothing capacitor C2i (i= 1,2,—, n) and juxtaposition, respectively. To capacitor Cli and juxtaposition, moreover, an inductor LI 
and switching element Sw2i (i= 1,2,-, n), By connecting the control means which consists of Sw3, Sw4i (i= 1,2,—, n), and diode 
Dl, and controlling the electrical potential difference of capacitor Cli by this control means Since each capacitor, an inductor, and a 
switching element can be made small by being able to perform control of input harmonics and adjustment of an input current value, 
and adjustment of output voltage, and taking high clock frequency The small power unit which can generate two or more fixed 
electrical potential differences of arbitration can be offered. 

[0030] The circuit diagram of the 5th example of this invention is shown in drawing 15 . Moreover, the wave form chart of this 
example of operation is shown in drawing 16 . In the 4th above-mentioned example, this example connected the series circuit of 
switching element Sw5i (i= 1,2,-, n), an inductor L2, and a capacitor C3 to smoothing capacitor C2i (i= 1,2,-, n) and juxtaposition, 
and has connected with the capacitor C3 the full bridge circuit constituted from switching elements Sw6 1 -Sw64 and a load R by 
juxtaposition. Furthermore, diode D2 is connected to an inductor L2, the series circuit of a capacitor C3, and juxtaposition. A load may 
be a electric-discharge lamp. 

[0031] In this circuit, the electrical potential difference of smoothing capacitor C2i (i= 1,2,-, n) is set as a certain value, respectively, 
switching element Sw5i (i= 1,2,-, n) is turned on by time sharing, as shown in drawing 1616 , and the electrical potential difference 
of a capacitor C3 is continuously changed by the resonance circuit of smoothing capacitor C2i, an inductor L2, and a capacitor C3. In 
the time of day t7 whose output voltage Vout to Load R is near the zero crossing point, when only a capacitor C3 is connected to Load 
R and the electrical potential difference of delivery and a capacitor C3 is set to 0 in energy, while changing switching elements Sw61 
and Sw64 from an ON state to an OFF state, switching elements Sw62 and Sw63 are changed from an OFF state to an ON state, and 
the charge to a capacitor C3 is started again. The electrical potential difference of a capacitor C3 is changed continuously similarly, in 
the following zero crossing point, switching elements Sw61 and Sw64 are made into an ON state, and switching elements Sw62 and 
Sw63 are made into an OFF state. The alternating- voltage wave of arbitration can be acquired to an output by this repetition. 
[0032] A full wave rectifier DB is connected to AC power supply AC. To the output As mentioned above, switching element Swli (i= 
1,2,-, n) and capacitor Cli (i= 1,2,-, n), And smoothing capacitor C2i (i= 1,2,—, n) is connected to a serial. To capacitor Cli and 
juxtaposition, an inductor LI and switching element Sw2i (i= 1,2,—, n), By connecting Sw3, Sw4i (i= 1,2,-, n), and the control 
means that consists of diode Dl, and controlling the electrical potential difference of capacitor Cli by this control means Control of 
input harmonics and adjustment of an input current value, and adjustment of output voltage can be performed. Moreover, the series 
circuit of switching element Sw5i (i= 1,2,-, n), an inductor L2, and a capacitor C3 is connected to smoothing capacitor C2i (i= 1,2,- 

n) and juxtaposition. The alternating- voltage wave of arbitration can be acquired by connecting to a capacitor C3 and juxtaposition 
the full bridge circuit which consists of switching elements Sw61-Sw64 and a load R. Moreover, since each capacitor, an inductor, and 
a switching element can be made small by taking high clock frequency, the small power unit which can generate the alternating 
voltage of arbitration can be offered. 

[0033] The wave form chart of the 6th example of this invention of operation is shown in drawing 17 . In the circuit of the 4th above- 
mentioned example, by charging the capacitor pair which has the output voltage of the value near it according to input voltage, this 
example reduces the electrical potential difference which is small, namely, is impressed to an inductor LI in the electrical potential 
difference which joins electrical-potential-difference storage capacitor Cli (i= 1,2,-, n), and attains efflcient-ization. The case where 
the number of a capacitor pair is n= 3 as an example is described. 

[0034] Now, supposing the size relation of each output voltage is Voutl>Vout2>Vout3 in the circuit of drawing 14 , as shown in 
drawing 1 7 , in time of day tO-tl and time of day t4«t5, capacitors CI 3 and C23 will be charged and a series of actuation of the voltage 
adjustment of a capacitor CI 3 etc. will be performed. Moreover, similarly, capacitors CI 2 and C22 are performed at time of day tl-t2 
and time of day t3-t4, and a series of actuation of voltage adjustment etc. is performed about the pair of capacitors CI 1 and C21 at 
time of day t2-t3. The electrical potential difference which the capacitors CI 1, CI 2, and CI 3 which memorize the electrical potential 
difference of the difference of the input pulsating flow electrical potential difference VI and each output voltage Voutl, Vout2, and 
Vout3 hold by such control becomes small, and the electrical potential difference impressed to an inductor LI at the time of voltage 
adjustment will also be reduced. The same control is applicable also in the circuit of the 5th above-mentioned example. 
[0035] Thus, in the circuit of the 4th example or the 5th example, by controlling to charge the capacitor pair which has the output 
voltage of the value near it according to an input pulsating flow electrical potential difference, the electrical potential difference 
impressed to an electrical-potential -difference storage capacitor can be made small, the electrical potential difference impressed to an 
inductor at the time of voltage adjustment can be reduced, and efficient-ization can be attained. 

[0036] The circuit diagram of the 7th example of this invention is shown in drawing 18 . Moreover, the wave form chart of this 
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example of operation is shown in drawing 19 . In this example, the full wave rectifier DB was connected to AC power supply AC, one 
terminal of switching elements Swl 1 and Swl2 was connected to the output, and the capacitor CI is connected between another 
terminals of these switching elements Swl 1 and Swl 2. Moreover, between the node of a switching element Swl 1 and a capacitor CI, 
and a gland The circuit which connected the parallel circuit of switching element Sw4j (j=2i+l ; i= 0, 1, — , u-1) and smoothing 
capacitor C2j (j=2i+l; i= 0, 1, — , u-1), and Load j (j=2i+l; i= 0, 1, — , u-1) to the serial is connected to u piece juxtaposition. The case 
of u= 2 is illustrated in the graphic display example. Furthermore, the circuit which connected the parallel circuit of switching element 
Sw4k (k=2 i;i=l , — , m) and smoothing capacitor C2k (k=2i, i= 1, — , m), and Load k (k=2 i;i=l, — , m) to the serial between the node of 
a switching element Swl 2 and a capacitor CI and the gland is connected to m piece juxtaposition. The case of m= 1 is illustrated in 
the graphic display example. The output voltage Voutl, Vout2, and Vout3 of the arbitration obtained by this and the number of — are 
n=u+m individuals. In the graphic display example, the case of n= 3 (u= 2, m= 1) is illustrated. 

[0037] Moreover, the control means which adjusts the electrical potential difference of a capacitor CI to juxtaposition is connected 
with the capacitor CI . It consisted of an inductor LI, switching elements Sw21, Sw22, Sw3, and Sw5 1 - Sw5n, and diode Dl, and the 
switching element Sw21 was connected to one terminal of a capacitor CI, it connected the switching element Sw22 to another 
terminal, and this control means connected the other-end child of these switching elements Sw21 and Sw22, and has connected the 
series circuit of an inductor LI and a switching element Sw3 between that node and gland. Moreover, between the node of an inductor 
LI and diode Dl, and the node of switching element Sw4i (i- 1, -, n) and smoothing capacitor C2i (i= 1, — , n) In order to connect 
switching element Sw5i (i= 1 , -, n), respectively and to send the residual energy of an inductor LI to a load circuit, diode Dl is 
connected between switching elements Sw2 1 and Sw22, the node of an inductor LI , and a gland. 

[0038] The actuation when being referred to as n= 3 (u= 2, m= 1), and setting size relation of output voltage to Voutl >Vout2>Vout3 
now, is explained. It is rectified by the full wave rectifier DB and the electrical potential difference Vin inputted from AC power 
supply AC is outputted as a pulsating flow electrical potential difference VI . In drawing 19 , the switching element Sw43 is made into 
the ON state all the time during this period in the period of time of day tO-tl and time of day t4-t5. First, a switching element Swl 2 is 
made to turn on with the control signal from a control circuit first, and a smoothing capacitor C23 is charged. Next, after a switching 
element Swl 2 turns off, it states. When the input pulsating flow electrical potential difference VI is lower than output voltage Vout3, 
switching elements Sw22 and Sw3 are made to turn on turning ON a switching element Sw43. Then, a capacitor CI, a smoothing 
capacitor C23, and an inductor LI are connected in the shape of a loop formation, while a part of energy of a smoothing capacitor C23 
charges a capacitor CI, it moves to an inductor LI, and it becomes magnetic energy, and is accumulated in an inductor LI. Moreover, 
when the input pulsating flow electrical potential difference VI is higher than output voltage Vout3, a switching element Sw22 is 
made to rum on turning ON a switching element Sw43. Then, an inductor LI is connected with a capacitor CI , a part of energy of a 
capacitor CI moves to an inductor LI, it serves as magnetic energy, and it is accumulated in an inductor LI . According to the above 
processes, diode Dl can turn on the energy accumulated in the inductor LI temporarily by turning simultaneously one of the switching 
elements SW5 1 -SW53 on at the flash which turned off the switching element Sw22 (and Sw3), and it can be altogether sent to 
smoothing capacitors C21-C23 at arbitration. A capacitor CI memorizes the electrical potential difference of the difference of the 
input pulsating flow electrical potential difference VI and output voltage Vout3 about, connects the input pulsating flow electrical 
potential difference VI and the electrical potential difference Vcl of a capacitor CI to a serial at the time of ON of a switching 
element Swl 2, and supplies a fixed electrical potential difference to a load circuit. 

[0039] Next, in drawing 19 , the switching element Sw42 is made into the ON state all the time during this period in the period of time 
of day tl-t2 and time of day t3-t4. In this period, first, a switching element Swl 1 is made to rum on with the control signal from a 
control circuit, and a smoothing capacitor C22 is charged. After [ of a switching element Swl 1 ] off adjusts the electrical potential 
difference of a capacitor CI by the same actuation as the above by switching elements Sw21 and Sw3. 

[0040] Next, in drawing 19 , in the period of time of day t2-t3, make the switching element Sw41 into the ON state all the time during 
this period, a switching element Swl 2 is made to rum on with the control signal from a control circuit, a smoothing capacitor C21 is 
charged, and in OFF of a switching element Swl 2 adjusts the electrical potential difference of a capacitor CI by the same actuation as 
the above by switching elements Sw22 and Sw3. 

[0041] Timing of a change of these circuit actuation is performed in the place where the input pulsating flow electrical potential 
difference VI reached the mean value of the programmed voltages of the smoothing capacitor charged before and after circuit 
actuation switches. For example, time of day tl and t4 is the time of day when the input pulsating flow electrical potential difference 
VI amounted to (Vout2+Vout3) / 2. The electrical potential difference of the capacitor CI in the timing which switches circuit 
actuation changes with such actuation to continuation mostly. Furthermore, the envelope of an input current wave form is made into an 
input voltage wave and an analog by controlling a switching element Sw21 or the ON time amount of Sw22 (and Sw3) so that the 
wave of the capacitor CI just before a switching element Swl 1 or Swl 2 turns on, and the sum of any one electrical potential 
difference among smoothing capacitors C21-C23 may rum into a wave of the full-wave-rectification output VI, and an analog, and 
input harmonics is controlled. Moreover, by changing this similitude ratio by adjustment of a switching element Sw21 or the ON time 
amount of Sw22 (and Sw3), the peak value of an input current changes and output voltage is gone up and down. By this, adjustment of 
each output voltage is possible for this circuit. 

[0042] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and one edge each of switching elements Swl 1 
and Swl 2 is connected to this output. A capacitor CI is connected between each other end of these switching elements Swl 1 and 
Swl 2. Moreover, between the node of a switching element Swl 1 and a capacitor CI, and a gland The circuit which connected the 
parallel circuit of switching element Sw4j (j=2i+l; i= 0, 1, -, u-1) and smoothing capacitor C2j (j=2i+l; i= 0, 1, -, u-1), and Load j 
(j=2i+l; i= 0, 1, -, 1-1) to the serial is connected to u piece juxtaposition. Further Between the node of a switching element Swl 2 and 
a capacitor CI , and a gland The circuit which connected the parallel circuit of switching element Sw4k (k=2 i;i=l, — , m) and 
smoothing capacitor C2k (k=2 i;i=l , — , m), and Load k (k=2 i;i=l , — , m) to the serial is connected to m piece juxtaposition. By 
connecting the control means which makes a n=u+m individual the number of the output voltage of the arbitration obtained by this, 
and adjusts an electrical potential difference to a capacitor CI, and controlling the electrical potential difference of a capacitor CI by 
this control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform control of 
input harmonics and adjustment of an input current value, and adjustment of each output voltage, and taking high clock frequency 
further The small power unit which can generate two or more fixed electrical potential differences of arbitration can be offered. 
[0043] The circuit diagram of the 8th example of this invention is shown in drawing 20 . In this example, the circuit which connected 
the full wave rectifier DB to AC power supply AC, and connected switching element Swli (i= 1,2,—, n) and capacitor Cli (i= 1,2,—, 
n) to the output at the serial was made n piece juxtaposition, and the parallel circuit of Load R is connected with this and a smoothing 
capacitor C2 at the serial. Moreover, these capacitors CI 1 , — , the control means for adjusting the electrical potential difference of Cln 
are connected to a capacitor CI 1, — , Cln, and juxtaposition. This control means consists of an inductor LI, switching element Sw2i 
(i= 1,2,—, n) and Sw3, and diodes Dl and D2, connects the series circuit of switching element Sw2i (i= 1,2,—, n), an inductor LI, 
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and diode Dl to capacitor Cli and juxtaposition, respectively, and connects a switching element Sw3 between an inductor LI, the 
node of diode Dl, and a gland. Moreover, in order to send the residual energy of an inductor LI to a load circuit, diode D2 is 
connected between a switching element Sw21, -, Sw2n, the node of an inductor LI and a gland. Drawing 20 has illustrated the case of 
n=3. 

[0044] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If switching 
element Sw 1 i (i= 1 , 2, — , n) turns all on in coincidence with the control signal from a control circuit, the electrical potential difference 
of the sum of capacitor Cli (i= 1, 2, n) and a smoothing capacitor C2 will be charged to the input pulsating flow electrical potential 
difference VI. Next, after switching element Swli turns off, it states. Switching element Sw2i is made to turn on by time sharing by 
pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout Then, an 
inductor LI is connected with capacitor Cli, a part of energy of capacitor Cli moves to an inductor LI, it serves as magnetic energy, 
and it is accumulated in an inductor LI . Moreover, in a pulsating flow trough with the input pulsating flow electrical potential 
difference VI lower than output voltage Vout, the switching element Sw3 is turned on and the same actuation as the above is 
performed. Then, a smoothing capacitor C2 and an inductor LI are connected with capacitor Cli, while a part of energy of a 
smoothing capacitor C2 charges capacitor Cli, it moves to an inductor LI, and it becomes magnetic energy, and is accumulated in an 
inductor LI. According to the above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash 
which turned off switching element Sw2i, and it is altogether sent to a load circuit through diode D 1 . Thus, the excessive energy 
accumulated in the capacitor CI is sent to a load circuit by the inductor LI. After this actuation finishes next, the same actuation as the 
above adjusts the electrical potential difference of capacitor Clj G=i+1; i = 1» 2, — , n-1). This is repeated one by one and the electrical 
potential difference of all capacitor CI i is adjusted efficiently. 

[0045] Capacity of each capacitor. Cli can be made small by the above actuation, and the peak value of the current which flows to this 
loop formation can be reduced. The electrical potential difference of a smoothing capacitor C2 increases gradually by this repeat. 
Moreover, by making the electrical potential difference of the difference of the input pulsating flow electrical potential difference VI 
and output voltage Vout memorize about, capacitor Cli connects the parallel circuit of an input pulsating flow electrical potential 
difference, a capacitor C I 1, -, Cln to a serial at the time of ON of a switching element Swl 1, — , Swln, and supplies a fixed electrical 
potential difference to a load circuit. Furthermore, the envelope of an input current wave form is made into an input voltage wave and 
an analog by the switching element Swl 1 , — , controlling the ON time amount of switching element Sw2i so that the wave of the 
electrical potential difference V2 of the sum of capacitor Cli in front of ON of Swln and a smoothing capacitor C2 may turn into a 
wave of the full-wave-rectification output VI, and an analog, and input harmonics is controlled. Moreover, by changing this similitude 
ratio by adjustment of the ON time amount of switching element Sw2i, the peak value of an input current changes and output voltage 
is gone up and down. By this, adjustment of output voltage is possible for this circuit. 

[0046] As mentioned above, the circuit which connected the full wave rectifier DB to AC power supply AC, and connected switching 
element Swli (i= 1 , 2, — , n) and capacitor Cli (i= 1,2,-, n) to the output at the serial is connected to n piece juxtaposition. To each 
capacitor Cli and juxtaposition, respectively An inductor LI and switching element Sw2i (i= 1 , 2, — , n), By connecting the control 
means which consists of Sw3 and diodes Dl and D2, and controlling the electrical potential difference of each capacitor Cli by this 
control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform control of input 
harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock frequency The small 
power unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0047] The circuit diagram of the 9th example of this invention is shown in drawing 21 . A full wave rectifier DB is connected to AC 
power supply AC in this example. To the output A switching element Swl, a capacitor CI 1, a switching element Sw41 and a capacitor 
CI 2, a switching element Sw42, — , The parallel circuit of capacitor Clm, Sw4m (m=n -1), capacitor Cln and a smoothing capacitor 
C2, and Load R is connected to a serial. The node of a capacitor CI 1 , the node of a switching element Sw4 1 and a capacitor CI 2, the 
node of a switching element Sw42, — and capacitor Clm, and switching element Sw4m (m=n -1), Diode D3i (i= 1,2,-, n-1) is 
connected at the node of capacitor Cln and a smoothing capacitor C2, respectively. Moreover, the control means which adjusts the 
electrical potential difference of each capacitor Cli to juxtaposition is connected with each capacitor Cli (i= 1,2,—, n). This control 
means An inductor LI and switching element Sw2i (i= 1,2,-, n), It consists of Sw3, diode Dli (i= 1,2, — , n), and D2. Sw2i (i= 1,2,- 
-, n) is connected, respectively between the end of capacitor Cli (i= 1,2, — , n), and the end of an inductor LI . Diode Dli (i= 1,2,-, n) 
is connected, respectively between the other end of capacitor Cli (i= 1,2,—, n), and the other end of an inductor LI . Moreover, the 
switching element Sw3 is connected between an inductor LI, the node of diode Dl 1, — , Din, and a gland. Furthermore, in order to 
send the residual energy of an inductor LI to a load circuit, diode D2 is connected between a switching element Sw21, — , Sw2n, the 
node of an inductor LI and a gland. Drawing 20 has illustrated the case of n= 3. 

[0048] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI. If switching 
elements Swl and Sw41, — , Sw4m (m=n -1) turn on with the control signal from a control circuit, the electrical potential difference of 
the sum of a capacitor CI 1, a Cln and a smoothing capacitor C2 will be charged to the input pulsating flow electrical potential 
difference VI . Next, switching elements Swl and Sw41 , — , after Sw4m (m=n -1) turns off, it states. Switching element Sw2i (i= 1,2,- 
-, n) is made to turn on by time sharing by pulsating flow Yamabe with the input pulsating flow electrical potential difference VI 
higher than output voltage Vout. Then, an inductor LI is connected with capacitor Cli, a part of energy of capacitor Cli moves to an 
inductor LI, it serves as magnetic energy, and it is accumulated in an inductor LI . 

[0049] According to the above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which 
turned off switching element Sw2i, and it is altogether sent to a load circuit through diode Dl. Thus, the excessive energy accumulated 
in capacitor Cli is sent to a load circuit by the inductor LI. After this actuation finishes, the same actuation as the above adjusts the 
electrical potential difference of Clj i= 1, 2, n-1) next. This is repeated one by one and the electrical potential difference of 

all capacitor Cli is adjusted efficiently. By this, the electrical potential difference impressed to an inductor LI can be reduced, and the 
value of an inductor LI can be made small. The electrical potential difference of a smoothing capacitor C2 increases gradually by this 
repeat. Moreover, a capacitor CI 1, -, by making the electrical potential difference of the difference of the input pulsating flow 
electrical potential difference VI and output voltage Vout memorize about, the sum of the electrical potential difference of Cln 
connects the input pulsating flow electrical potential difference VI, a capacitor CI 1, -, Cln to a serial at the time of ON of switching 
elements Swl and Sw41, — , Sw4m (m=n -1), and supplies a fixed electrical potential difference to a load circuit. Furthermore, the 
envelope of an input current wave form is made into an input voltage wave and an analog by switching elements Swl and Sw41, — , 
the capacitor CI 1 in front of ON of Sw4m (m=n -1), — , controlling the ON time amount of switching element Sw2i, and input 
harmonics is controlled so that the wave of the electrical potential difference V2 of the sum of Cln and a smoothing capacitor C2 may 
turn into a wave of the full -wave-rectification output VI, and an analog. Moreover, by changing this similitude ratio by adjustment of 
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the ON time amount of switching element Sw2i, the peak value of an input current changes and output voltage is gone up and down. 
By this, adjustment of output voltage is possible for this circuit. 

[0050] A full wave rectifier DB is connected to AC power supply AC. To the output As mentioned above, a switching element Swl , a 
capacitor CI 1, a switching element Sw41 and a capacitor CI 2, a switching element Sw42, — , Capacitor Clm, switching element 
Sw4m (m=n -1), capacitor Cln, The parallel circuit of Load R is connected with a smoothing capacitor C2 at a serial. And the node of 
a capacitor CI 1 and a switching element Sw41 , The node of a capacitor CI 2, the node of a switching element Sw42, — and capacitor 
Clm, and switching element Sw4m (m=n -1), Diode D3i (i= 1, 2, -, n-1) is connected between the nodes of capacitor Cln and a 
smoothing capacitor C2, respectively. By connecting with each capacitor Cli (i= 1, 2, -, n) the control means which adjusts the 
electrical potential difference of each capacitor Cli to juxtaposition, and controlling the electrical potential difference of each capacitor 
Cli by this control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform 
control of input harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock 
frequency The small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 
[005 1] The circuit diagram of the 10th example of this invention is shown in drawing 22 . Moreover, the wave form chart of this 
example of operation is shown in drawing 23 . In this example, a full wave rectifier DB is connected to AC power supply AC, a 
switching element Swl and diode D3 are connected to the output, the parallel circuit of an inductor L2, a capacitor CI and a 
smoothing capacitor C2, and Load R is connected at a serial, and the control means which adjusts the electrical potential difference of 
a capacitor CI to a capacitor CI and juxtaposition is connected to diode D3 and juxtaposition. This control means consisted of an 
inductor LI, switching elements Sw2 and Sw3, and diodes Dl and D2, connected a switching element Sw2, an inductor LI, and diode 
Dl to a capacitor CI and juxtaposition, and has connected the switching element Sw3 between an inductor LI, the node of diode Dl, 
and a gland. Moreover, in order to send the residual energy of an inductor LI to a load circuit, diode D2 is connected between a 
switching element Sw2, the node of an inductor LI, and a gland. 

[0052] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching 
element Swl turns on with the control signal from a control circuit, a capacitor CI and a smoothing capacitor C2 will be charged by 
resonance of an inductor L2, a capacitor CI, and a smoothing capacitor C2. Here, if a switching element Swl turns off, diode D3 will 
turn on and a capacitor CI and a smoothing capacitor C2 will be further charged with the energy accumulated in the inductor L2. Next, 
after the current of an inductor L2 is set to 0, it states. Only a switching element Sw2 is made to turn on in pulsating flow Yamabe with 
the input pulsating flow electrical potential difference VI higher than output voltage Vout. Then, an inductor LI is connected with a 
capacitor CI, a part of energy of a capacitor CI moves to an inductor LI, it serves as magnetic energy, and it is accumulated in an 
inductor LI . Moreover, switching elements Sw2 and Sw3 are made to turn on in pulsating flow Yamabe with the input pulsating flow 
electrical potential difference VI lower than output voltage Vout. Then, a smoothing capacitor C2 and an inductor LI are connected 
with a capacitor CI , while a part of energy of a smoothing capacitor C2 charges a capacitor CI , it moves to an inductor LI , and it 
becomes magnetic energy, and is accumulated in an inductor LI. According to the above processes, diode D2 turns on the energy 
accumulated in the inductor LI temporarily at the flash which turned off the switching element Sw2 (and Sw3), and it is altogether 
sent to a load circuit through diode DL Thus, about the excessive energy accumulated in the capacitor CI, in a load circuit, it is 
efficient and they are delivery and the thing which performs voltage adjustment of a capacitor CI by the inductor LI. The electrical 
potential difference of a smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential 
difference of the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a 
capacitor CI connects the input pulsating flow electrical potential difference VI and a capacitor CI to a serial at the time of ON of a 
switching element Swl, and supplies a fixed electrical potential difference to a load circuit. Furthermore, if the ON time amount of a 
switching element Sw2 (and Sw3) is controlled so that the capacitor CI just before a switching element Swl is turned on, and the 
wave of the electrical potential difference V2 of the sum of a smoothing capacitor C2 turn into a wave of the full-wave-rectification 
output VI, and an analog, and ON time amount of a switching element Swl is fixed, the envelope of an input current wave form will 
become an input voltage wave and an analog. Input harmonics can be controlled according to the current wave form (refer to drawing 
23 ) by such control and resonance, and the envelope of an input current wave form can be made small by the current limiting action 
by the inductor LI . Moreover, by changing this similitude ratio by adjustment of the ON time amount of a switching element Sw2 
(and Sw3), the peak value of an input current changes and output voltage is gone up and down. Adjustment of output voltage is more 
possible for this circuit than this. 

[0053] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl and diode D3 are 
connected to the output. The parallel circuit of an inductor L2, a capacitor CI and a smoothing capacitor C2, and Load R is connected 
to diode D3 and juxtaposition at a serial. By connecting the control means which becomes a capacitor CI and juxtaposition from an 
inductor LI, switching elements Sw2 and Sw3, and diodes Dl and D2, and controlling the electrical potential difference of a capacitor 
CI by this control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform 
control of input harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock 
frequency The small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 
[0054] The circuit diagram of the 1 1th example of this invention is shown in drawing 23 . In this example, the full wave rectifier DB 
was connected to AC power supply AC, the parallel circuit of a switching element Swl , a capacitor CI , an inductor L2 and a 
smoothing capacitor C2, and a load was connected to the output at the serial, diode D3 was connected to an inductor L2, the series 
circuit of a smoothing capacitor C2, and juxtaposition, and the control means which adjusts the electrical potential difference of a 
capacitor CI to juxtaposition is connected with the capacitor CI. This control means consisted of an inductor LI, switching elements 
Sw2, Sw3, and Sw4, and diodes Dl 1, D12, and D2, connected a switching element Sw2, an inductor LI , and diode Dl 1 to a capacitor 
CI and juxtaposition, and has connected diode D12 between an inductor LI, the node of diode Dl 1 , and an inductor L2 and the node 
of a smoothing capacitor C2. And the switching element Sw3 was connected between the inductor LI, the node of diode Dl 1, and the 
gland, and the switching element Sw4 is connected to a capacitor CI, the series circuit of an inductor L2, and juxtaposition. Moreover, 
in order to send the residual energy of an inductor LI to a load circuit, diode D2 is connected between a switching element Sw2, the 
node of an inductor L 1 , and a gland. 

[0055] Hereafter, actuation of this example is explained. First, it is rectified by Rectifier DB and the electrical potential difference Vin 
inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching element Swl 
turns on with the control signal from a control circuit, a capacitor CI and a smoothing capacitor C2 will be charged by resonance of a 
capacitor CI, and an inductor L2 and a smoothing capacitor C2. Here, if a switching element Swl turns off, diode D3 will turn on and 
the energy accumulated in the inductor L2 will be sent to a load circuit. By this, the electrical potential difference impressed to an 
inductor L2 becomes to output voltage Vout by the highest. 

[0056] Next, after the current of an inductor L2 is set to 0, it states. Only Sw2 is made to turn on in pulsating flow Yamabe with the 
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input pulsating flow electrical potential difference VI higher than output voltage Vout Then, an inductor LI is connected with a 
capacitor CI at a serial, a part of energy of a capacitor CI moves to an inductor LI , it serves as magnetic energy, and it is accumulated 
in an inductor LI . Moreover, switching elements Sw2 and Sw3 are made to turn on in a pulsating flow trough with the input pulsating 
flow electrical potential difference VI lower than output voltage Vout. Then, while a smoothing capacitor C2 and inductors LI and L2 
are connected with a capacitor CI at a serial and a part of energy of a smoothing capacitor C2 charges a capacitor CI, it moves to 
inductors LI and L2, it becomes magnetic energy, and is accumulated in inductors LI and L2. According to the above processes, diode 
D2 turns on the energy accumulated in the inductor LI temporarily at the flash which turned off the switching element Sw2 (and Sw3), 
and it is altogether sent to a smoothing capacitor C2 through diode D12. The energy accumulated in the inductor L2 in the pulsating 
flow trough turns on a switching element Sw4 at the flash which turned off switching elements Sw2 and Sw3, and charges a capacitor 
CI. 

[0057] They are delivery and the thing which performs voltage adjustment of a capacitor CI efficiently in a load circuit by the 
inductor LI about the excessive energy accumulated in the capacitor CI as mentioned above. The electrical potential difference of a 
smoothing capacitor C2 increases gradually by this repeat Moreover, by making the electrical potential difference of the difference of 
the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a capacitor CI connects the input 
pulsating flow electrical potential difference VI and a capacitor CI to a serial at the time of ON of a switching element Swl, and 
supplies a fixed electrical potential difference to a load circuit Furthermore, if the ON time amount of a switching element Sw2 (and 
Sw3) is controlled so that the capacitor CI just before a switching element Swl turns on, and the wave of the electrical potential 
difference of the sum of a smoothing capacitor C2 turn into a wave of the full-wave-rectification output VI, and an analog, and ON 
time amount of a switching element Swl is fixed, the envelope of an input current wave form will become an input voltage wave and 
an analog. Input harmonics can be controlled according to the current wave form by such control and resonance, and the envelope of 
an input current wave form can be made small by the current limiting action by the inductor LI. Moreover, by changing this similitude 
ratio by adjustment of the ON time amount of a switching element Sw2 (and Sw3), the peak value of an input current changes and 
output voltage is gone up and down. By this, adjustment of output voltage is possible for this circuit. 

[0058] Thus, connect a full wave rectifier DB to AC power supply AC, and the parallel circuit of a switching element Swl, a capacitor 
C 1 , an inductor L2 and a smoothing capacitor C2, and a load is connected to the output at a serial. By connecting diode D3 to an 
inductor L2, a smoothing capacitor C2, and juxtaposition, connecting with a capacitor CI the control means which adjusts the 
electrical potential difference of a capacitor CI to juxtaposition, and controlling the electrical potential difference of a capacitor CI by 
this control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform control of 
input harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock frequency The 
small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0059] The circuit diagram of the 12th example of this invention is shown in drawing 25 . In this example, connect a full wave rectifier 
DB to AC power supply AC, and a switching element Swl and diode D3 are connected to the output The parallel circuit of an 
inductor L2, a capacitor CI and a smoothing capacitor C2, and a load is connected to diode D3 and juxtaposition at a serial. The series 
circuit of diode D4 and a switching element Sw4 was connected to an inductor L2, the series circuit of a capacitor CI, and 
juxtaposition, and the control means which adjusts the electrical potential difference of a capacitor CI to juxtaposition is connected 
with the capacitor CI. This control means consisted of an inductor LI, switching elements Sw2 and Sw3, and diodes Dl and D2, 
connected a switching element Sw2, an inductor LI , and diode Dl to a capacitor CI and juxtaposition, and has connected the 
switching element Sw3 between an inductor LI, the node of diode Dl, and a gland. Moreover, in order to send the residual energy of 
an inductor LI to a load circuit, diode D2 is connected between a switching element Sw2, the node of an inductor LI , and a gland. 
[0060] Hereafter, actuation of mis example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching 
element Swl turns on with the control signal from a control circuit, a capacitor CI and a smoothing capacitor C2 will be charged by 
resonance of an inductor L2, a capacitor CI, and a smoothing capacitor C2. When a switching element Swl turns off, here in pulsating 
flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout Diode D4 turns on by 
turning on a switching element Sw4. A capacitor CI is further charged with the energy accumulated in the inductor L2. In a pulsating 
flow trough with the input pulsating flow electrical potential difference VI lower than output voltage Vout Diode D3 turns on a 
switching element Sw4 by keeping off, and a capacitor CI and a smoothing capacitor C2 are further charged with the energy 
accumulated in the inductor L2. By this, the electrical potential difference impressed to an inductor L2 becomes to output voltage by 
the highest 

[0061] Next, after the current of an inductor L2 is set to 0, it states. Only a switching element Sw2 is made to turn on in pulsating flow 
Yamabe. Then, an inductor LI is connected with a capacitor CI at a serial, a part of energy of a capacitor CI moves to an inductor LI, 
it serves as magnetic energy, and it is accumulated in an inductor LI. Moreover, switching elements Sw2 and Sw3 are made to turn on 
in a pulsating flow trough. Then, a smoothing capacitor C2 and an inductor LI are connected with a capacitor CI at a serial, while a 
part of energy of a smoothing capacitor C2 charges a capacitor CI , it moves to an inductor LI, and it becomes magnetic energy, and is 
accumulated in an inductor LI. According to the above processes, diode D2 turns on the energy accumulated in the inductor LI 
temporarily, and it is altogether sent to a load circuit through diode Dl at the flash which turned off the switching element Sw2 (and 
Sw3). 

[0062] They are delivery and the thing which performs voltage adjustment of a capacitor CI efficiently in a load circuit by the 
inductor LI about the excessive energy accumulated in the capacitor CI as mentioned above. The electrical potential difference of a 
smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential difference of the difference of 
the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a capacitor CI connects the input 
pulsating flow electrical potential difference VI and a capacitor CI to a serial at the time of ON of a switching element Swl, and 
supplies a fixed electrical potential difference to a load circuit Furthermore, if the ON time amount of a switching element Sw2 (and 
Sw3) is controlled so that the capacitor CI just before a switching element Swl turns on, and the wave of the electrical potential 
difference V2 of the sum of a smoothing capacitor C2 turn into a wave of the full-wave-rectification output VI, and an analog, and ON 
time amount of a switching element Swl is fixed, the envelope of an input current wave form will become an input voltage wave and 
an analog. Input harmonics can be controlled according to the current wave form by such control and resonance, and the envelope of 
an input current wave form can be made small by the current limiting action by the inductor. Moreover, by changing this similitude 
ratio by adjustment of the ON time amount of a switching element Sw2 (and Sw3), the peak value of an input current changes and 
output voltage is gone up and down. Adjustment of output voltage is more possible for this circuit than this. 

[0063] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl and diode D3 are 
connected to the output The parallel circuit of an inductor L2, a capacitor CI and a smoothing capacitor C2, and a load is connected to 
diode D3 and juxtaposition at a serial. The series circuit of diode D4 and a switching element Sw4 is connected to an inductor L2, the 
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series circuit of a capacitor CI, and juxtaposition. By connecting the control means which becomes a capacitor CI and juxtaposition 
from an inductor LI , switching elements Sw2 and Sw3, and diodes Dl and D2, and controlling the electrical potential difference of a 
capacitor CI by this control means Since each capacitor, an inductor, and a switching element can be made small by being able to 
perform control of input harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock 
frequency The small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 
[0064] The circuit diagram of the 13th example of this invention is shown in drawing 26 . In this example, connect a full wave rectifier 
DB to a source power supply AC, and the parallel circuit of a switching element Swl, a capacitor CI and a switching element Sw3, an 
inductor LI, diode Dl and a smoothing capacitor C2, and a load is connected to the output at a serial. Diode D3 is connected between 
a capacitor CI, the node of a switching element Sw3, and the node of diode Dl and a smoothing capacitor C2. The switching element 
Sw2 was connected to a capacitor CI , the series circuit of a switching element Sw3, and juxtaposition, and the switching element Sw4 
is connected to diode Dl, the series circuit of a smoothing capacitor C2, and juxtaposition. Moreover, in order to send the residual 
energy of an inductor LI to a load circuit, diode D2 is connected between a switching element Sw2, the node of an inductor LI, and a 
gland. 

[0065] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If switching 
elements Swl and Sw3 turn on with the control signal from a control circuit, a capacitor CI and a smoothing capacitor C2 will be 
charged by resonance of a capacitor CI , a smoothing capacitor C2, and an inductor LI. This actuation is set to condition la Here, if a 
switching element Swl turns off, diode D2 will turn on and the energy accumulated in the inductor LI will be sent to a load circuit. 
This actuation is set to condition lb. The equal circuit about these conditions la and lb is shown in drawing 27 . 
[0066] Next, after the current of an inductor LI is set to 0, only a switching element Sw2 is made to turn on in pulsating flow Yamabe 
with the input pulsating flow electrical potential difference VI higher than output voltage Vout. Then, an inductor LI is connected 
with a capacitor CI, a part of energy of a capacitor CI moves to an inductor LI, it serves as magnetic energy, and it is accumulated in 
an inductor LI. This actuation is set to condition 2 A. Moreover, switching elements Sw2 and Sw4 are made to turn on in a pulsating 
flow trough with the input pulsating flow electrical potential difference VI lower than output voltage Vout. Then, a smoothing 
capacitor C2 and an inductor LI are connected with a capacitor CI , while a part of energy of a smoothing capacitor C2 charges a 
capacitor CI, it moves to an inductor LI, and it becomes magnetic energy, and is accumulated in an inductor LI. Let this actuation be 
condition 2B. The equal circuit about these condition 2 A and 2B is shown in drawing 28 . 

[0067] According to the above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which 
turned off the switching element Sw2 (and Sw4), and it is altogether sent to a load circuit through diode Dl. This actuation is made 
into a condition 3 and that equal circuit is shown in drawing 29 . Thus, they are delivery and the thing which performs voltage 
adjustment of a capacitor CI efficiently in a load circuit by the inductor LI about the excessive energy accumulated in the capacitor 
CI. By this repeat, the electrical potential difference of a smoothing capacitor C2 increases gradually. Moreover, by making the 
electrical potential difference of the difference of the input pulsating flow electrical potential difference VI and output voltage Vout 
memorize about, a capacitor CI connects an input pulsating flow electrical potential difference and a capacitor CI to a serial at the 
time of ON of a switching element Swl, and supplies a fixed electrical potential difference to a load circuit. Furthermore, if the ON 
time amount of a switching element Sw2 (and Sw4) is controlled so that the capacitor CI just before a switching element Swl turns 
on, and the wave of the electrical potential difference of the sum of a smoothing capacitor C2 turn into a wave of the full-wave- 
rectification output VI, and an analog, and ON time amount of a switching element Swl is fixed, the envelope of an input current 
wave form will become an input voltage wave and an analog. Input harmonics can be controlled according to the current wave form by 
such control and resonance, and the envelope of an input current wave form can be made small by the current limiting action by the 
inductor LI. 

[0068] As mentioned above, this example is giving input current reduction and the voltage adjustment function of a capacitor CI to 
one inductor LI . Moreover, the peak value of an input current changes by changing this similitude ratio by adjustment of the ON time 
amount of a switching element Sw2 (and Sw4), and output voltage is gone up and down. By this, adjustment of output voltage is 
possible for this circuit. 

[0069] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and the parallel circuit of switching elements 
Swl and Sw2, an inductor LI , diode Dl and a smoothing capacitor C2, and a load is connected to the output at a serial. Diode D3 is 
connected between a capacitor CI , the node of a switching element Sw3, and the node of diode Dl and a smoothing capacitor C2. A 
switching element Sw2 is connected to a capacitor CI, the series circuit of a switching element Sw3, and juxtaposition. In order to 
connect a switching element Sw4 to diode Dl, the series circuit of a smoothing capacitor C2, and juxtaposition and to send the 
residual energy of an inductor LI to a load circuit By connecting diode D2 between a switching element Sw2, the node of an inductor 
LI, and a gland, and controlling the electrical potential difference of a capacitor CI Since each capacitor, an inductor, and a switching 
element can be made small by being able to perform control of input harmonics and adjustment of an input current value, and 
adjustment of output voltage, and making clock frequency high The small power unit which can generate the fixed electrical potential 
difference of arbitration can be offered. 

[0070] The circuit diagram of the 14th example of this invention is shown in drawing 30 . Moreover, the input current wave form of 
this example is shown in drawing 3 1 . This example is the circuit set to n= 2 in the 8th example. First, it is rectified by the full wave 
rectifier DB and the electrical potential difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical 
potential difference VI. If a switching element Swl 1 turns on with the control signal from a control circuit, the electrical potential 
difference of the sum of a capacitor CI 1 and a smoothing capacitor C2 will be charged to the input pulsating flow electrical potential 
difference VI . The flash and switching element Swl 2 which the switching element Swl 1 turned off are made to turn on, and the 
electrical potential difference of the sum of a capacitor CI 2 and a smoothing capacitor C2 is charged to the input pulsating flow 
electrical potential difference VI. Thus, an input current Iin can be continuously drawn by operating switching elements Swl 1 and 
Swl 2 by time sharing. 

[0071] Next, the following actuation is performed while the switching element Swl 2 turns on. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout. 
Then, an inductor LI is connected with a capacitor CI 1 at a serial, a part of energy of a capacitor CI 1 moves to an inductor LI, it 
serves as magnetic energy, and it is accumulated in an inductor LI . Moreover, in the pulsating flow trough with the input pulsating 
flow electrical potential difference VI lower than output voltage Vout, the switching element Sw3 is left the ON state. Then, a 
smoothing capacitor C2 and an inductor LI are connected with a capacitor CI 1, while a part of energy of a smoothing capacitor C2 
charges a capacitor CI 1, it moves to an inductor LI, and it becomes magnetic energy, and is accumulated in an inductor LI . 
[0072] According to the above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which 
turned off the switching element Sw21 (and Sw3), and it is altogether sent to a load circuit through diode Dl . While a switching 
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element Swl2 turns off, a switching element Swl 1 turns on again, and the same actuation as the above-mentioned switching element 
Sw2 1 adjusts the electrical potential difference of a capacitor C 1 2 to a switching element S w22. Thus, they are delivery and the thing 
which performs voltage adjustment of capacitors CI 1 and CI 2 efficiently in a load circuit by the inductor LI about the excessive 
energy accumulated in capacitors CI 1 and CI 2. The electrical potential difference of a smoothing capacitor C2 increases gradually by 
this repeat. Moreover, by making the electrical potential difference of the difference of the input pulsating flow electrical potential 
difference VI and output voltage Vout memorize about, capacitors CI 1 and CI 2 connect the input pulsating flow electrical potential 
difference VI and a capacitor CI 1 to a serial at the time of ON of a switching element Swl 1, connect the input pulsating flow 
electrical potential difference VI and a capacitor CI 2 to a serial at the time of ON of a switching element Swl 2, and supply a fixed 
electrical potential difference to a load circuit. Furthermore, the capacitor CI 1 just before a switching element Swl 1 turns on and the 
electrical potential difference of the sum of a smoothing capacitor C2, And so that the capacitor CI 2 just before a switching element 
Swl 2 turns on, and the wave of the electrical potential difference of the sum of a smoothing capacitor C2 may turn into a wave of the 
full-wave-rectification output VI, and an analog The envelope of an input current wave form is made into an input voltage wave and 
an analog by controlling the ON time amount of switching elements Sw21 and Sw22 (and Sw3). Input harmonics is controlled by 
operating switching elements Swl 1 and Swl 2 by time sharing, and drawing an input current Iin continuously. Moreover, by changing 
this similitude ratio by adjustment of the ON time amount of switching elements Sw21 and Sw22 (and Sw3), the peak value of an 
input current changes and output voltage is gone up and down. By this, adjustment of output voltage is possible for this circuit. 
[0073] As mentioned above, the circuit which connected the full wave rectifier DB to AC power supply AC, and connected the 
switching element Swl 1, a capacitor CI 1 and a switching element Swl 2, and the capacitor CI 2 to the output at the serial is connected 
to juxtaposition. The control means which becomes capacitors CI 1 and CI 2 and juxtaposition from an inductor LI, switching 
elements Sw21, Sw22, and Sw3, and diodes Dl and D2 is connected. By controlling the electrical potential difference of capacitors 
CI 1 and CI 2 by this control means Since each capacitor, an inductor, and a switching element can be made small by being able to 
perform control of input harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock 
frequency The small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 
[0074] The circuit diagram of the 15th example of this invention is shown in drawing 32 . Moreover, the input current wave form of 
this example is shown in drawing 33 . In this example, the full wave rectifier DB was connected to AC power supply AC, a switching 
element Swl 1 and diode D3 were connected to the output, and the parallel circuit of an inductor L2, a capacitor CI 1 and a smoothing 
capacitor C2, and a load is connected to diode D3 and juxtaposition at the serial. Moreover, the series circuit of a capacitor CI 2 is 
connected with the switching element Swl 2 between the output of a full wave rectifier DB, and a capacitor CI 1 and the node of a 
smoothing capacitor C2. Furthermore, the control means for adjusting the electrical potential difference of capacitors CI 1 and C12 to 
capacitors CI 1 and CI 2 and juxtaposition is connected. This control means consisted of an inductor LI, switching elements Sw21, 
Sw22, and Sw3, and diodes Dl and D2, connected a switching element Sw21, an inductor LI, and diode Dl to a capacitor CI 1 and 
juxtaposition, connected the switching element Sw22 with the capacitor C12 between inductors LI, and has connected the switching 
element Sw3 between an inductor LI, the node of diode Dl, and a gland. Moreover, in order to send the residual energy of an inductor 
LI to a load circuit, diode D2 is connected between switching elements Sw21 and Sw22, the node of an inductor LI, and a gland. 
[0075] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
^ difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI. If a switching 
element Swl 1 turns on with the control signal from a control circuit, a capacitor CI 1 and a smoothing capacitor C2 will be charged by 
resonance of an inductor L2 and a capacitor CI 1. The flash and switching element Swl 2 which the switching element Swl 1 turned off 
are made to turn on, and the electrical potential difference of the sum of a capacitor C12 and a smoothing capacitor C2 is charged to 
the input pulsating flow electrical potential difference VI . At this time, the energy which diode D3 turned on and was accumulated in 
the inductor L2 is sent to a capacitor CI 1 and a smoothing capacitor C2. Moreover, when the input current 12 has fallen gradually by 
charge to a capacitor CI 2, a switching element Swl 1 is turned on again. When a current II becomes large, a switching element Swl 2 
is turned off, and the rest is the same as these actuation. Thus, the input current Iin which is the sum of currents 1 1 and 12 can be 
continuously drawn by operating switching elements Swl 1 and Swl 2. 

[0076] Next, the following actuation is performed while the switching element Swl 1 turns off. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout. 
Then, an inductor LI is connected with a capacitor CI 1, a part of energy of a capacitor CI 1 moves to an inductor LI , it serves as 
magnetic energy, and it is accumulated in an inductor LI. Moreover, in the pulsating flow trough with the input pulsating flow 
electrical potential difference VI lower than output voltage Vout, the switching element Sw3 is left the ON state. Then, a smoothing 
capacitor C2 and an inductor LI are connected with a capacitor CI 1 , while a part of energy of a smoothing capacitor C2 charges a 
capacitor CI 1, it moves to an inductor LI , and it becomes magnetic energy, and is accumulated in an inductor LI . According to the 
above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which turned off the switching 
element Sw21 (and Sw3), and it is altogether sent to a load circuit through diode Dl. When the switching element Swl 2 turns off, the 
same actuation as the above-mentioned switching element Sw21 adjusts the electrical potential difference of a capacitor CI 2 to a 
switching element Sw22 similarly. Thus, about the excessive energy accumulated in capacitors CI 1 and CI 2, in a load circuit, it is 
efficient and they are delivery and the thing which performs voltage adjustment of capacitors CI 1 and CI 2 by the inductor LI . The 
electrical potential difference of a smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical 
potential difference of the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize 
about, capacitors CI 1 and CI 2 connect the input pulsating flow electrical potential difference VI and a capacitor CI 1 to a serial at the 
time of ON of a switching element Swl 1, connect the input pulsating flow electrical potential difference VI and a capacitor CI 2 to a 
serial at the time of ON of a switching element Swl 2, and supply a fixed electrical potential difference to a load circuit. Furthermore, 
the capacitor CI 1 just before a switching element Swl 1 turns on and the electrical potential difference of the sum of a smoothing 
capacitor C2, And the capacitor C12 just before a switching element Swl 2 turns on and the wave of the electrical potential difference 
of the sum of a smoothing capacitor C2 By controlling the ON time amount of switching elements Sw2 1 and S w22 (and Sw3) to 
become the wave of the full-wave-rectification output VI , and an analog The envelope of an input current wave form is made into an 
input voltage wave and an analog, superposition and an input current are continuously drawn for the current which flows by switching 
elements Swl 1 and Swl 2, respectively, and input harmonics is controlled. Moreover, by changing this similitude ratio by adjustment 
of the ON time amount of switching elements Sw21 and Sw22 (and Sw3), the peak value of an input current changes and output 
voltage is gone up and down. By this, adjustment of output voltage is possible for this circuit. 

[0077] Thus, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl 1 and diode D3 are connected to 
the output. The parallel circuit of an inductor L2, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode D3 
and juxtaposition at a serial. Moreover, the series circuit of a capacitor CI 2 is connected with a switching element Swl 2 between the 
output of a full wave rectifier DB, and the node of a capacitor CI 1 and a smoothing capacitor C2. The control means which becomes 
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capacitors CI 1 and CI 2 and juxtaposition from an inductor LI, switching elements Sw21, Sw22, and Sw3, and diodes Dl and D2 is 
connected. By controlling the electrical potential difference of capacitors CI 1 and C12 by this control means Since each capacitor, an 
inductor, and a switching element can be made small by being able to perform control of input harmonics and adjustment of an input 
current value, and adjustment of output voltage, and taking high clock frequency The small power unit which can generate the fixed 
electrical potential difference of arbitration can be offered. 

[0078] The circuit diagram of the 16th example of this invention is shown in drawing 34 . In this example, connect a full wave rectifier 
DB to AC power supply AC, and a switching element Swl 1 and diode D3 are connected to the output The parallel circuit of an 
inductor L2, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode D3 and juxtaposition at a serial. The 
series circuit of diode D4 and a switching element Sw4 is connected to the series circuit of an inductor L2 and a capacitor CI 1 , and 
juxtaposition. Moreover, the series circuit of a capacitor CI 2 is connected with a switching element Swl 2 between the output of a full 
wave rectifier DB, and the node of a capacitor CI 1 and a smoothing capacitor C2, and the control means which adjusts the electrical 
potential difference of capacitors CI 1 and C12 to juxtaposition is connected with capacitors CI 1 and CI 2. This control means consists 
of an inductor LI , switching elements Sw21, Sw22, and Sw3, and diodes Dl and D2, connects a switching element Sw21, an inductor 
LI , and diode Dl , connects a switching element Sw22 to a capacitor CI 1 and juxtaposition between a capacitor CI 2 and an inductor 
LI, and connects a switching element Sw3 between an inductor LI , the node of diode Dl , and a gland. Moreover, in order to send the 
residual energy of an inductor LI to a load circuit, diode D2 is connected between switching elements Sw21 and Sw22, the node of an 
inductor LI, and a gland. 

[0079] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI. If a switching 
element Swl 1 turns on with the control signal from a control circuit, a capacitor CI 1 and a smoothing capacitor C2 will be charged by 
resonance with an inductor L2 and a capacitor CI 1 . The flash and switching element Swl 2 which the switching element Swl 1 turned 
off are made to turn on, and the electrical potential difference of the sum of a capacitor C12 and a smoothing capacitor C2 is charged 
to the input pulsating flow electrical potential difference VI. At this time, in the case of pulsating flow Yamabe with the input 
pulsating flow electrical potential difference VI higher than output voltage Vout, a switching element Sw4 is turned on, and the 
energy accumulated in the inductor L2 is sent to a capacitor CI 1 . In the case of a pulsating flow trough with the input pulsating flow 
electrical potential difference VI lower than output voltage Vout, diode D3 turns on, and the energy accumulated in the inductor L2 is 
sent to a capacitor CI 1 and a smoothing capacitor C2. Moreover, when the input current 12 which minds a switching element Swl 2 
gradually by charge to a capacitor has fallen, a switching element Swl 1 is turned on again. Turning off a switching element Swl 2, 
when the input current II through a switching element Swl 1 becomes large, the rest performs the same actuation. Thus, the input 
current Iin which is the sum of input currents II and 12 can be continuously drawn by operating switching elements Swl 1 and Swl 2. 
[0080] Next, the following actuation is performed while the switching element Swl 1 turns off. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe. Then, an inductor LI is connected with a capacitor CI 1, a part of energy of a capacitor CI 1 moves 
to an inductor LI , it serves as magnetic energy, and it is accumulated in an inductor LI . Moreover, in the pulsating flow trough, the 
switching element Sw3 is left the ON state. Then, a smoothing capacitor C2 and an inductor LI are connected with a capacitor CI 1 , 
while a part of energy of a smoothing capacitor C2 charges a capacitor CI 1 , it moves to an inductor LI , and it becomes magnetic 
energy, and is accumulated in an inductor LI. According to the above processes, diode D2 turns on the energy accumulated in the 
inductor LI temporarily at the flash which turned off the switching element Sw21 (and Sw3), and it is altogether sent to a load circuit 
through diode Dl. Also when the switching element Swl 2 turns off, the electrical potential difference of a capacitor C12 is adjusted 
by performing the same actuation as the above-mentioned switching element Sw21 about a switching element Sw22 similarly. Thus, 
they are delivery and the thing which performs voltage adjustment of capacitors CI 1 and CI 2 efficiently in a load circuit by the 
inductor LI about the excessive energy accumulated in capacitors CI 1 and CI 2. The electrical potential difference of a smoothing 
capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential difference of the difference of the input 
pulsating flow electrical potential difference VI and output voltage Vout memorize about, capacitors CI 1 and CI 2 connect the input 
pulsating flow electrical potential difference VI and a capacitor CI I to a serial at the time of ON of a switching element Swl 1, 
connect the input pulsating flow electrical potential difference VI and a capacitor CI 2 to a serial at the time of ON of a switching 
element Swl 2, and supply a fixed electrical potential difference to a load circuit. Furthermore, the capacitor CI 1 in front of ON of a 
switching element Swl 1 and the electrical potential difference of the sum of a smoothing capacitor C2, And so that the capacitor C12 
in front of ON of a switching element Swl 2 and the wave of the electrical potential difference of the sum of a smoothing capacitor C2 
may turn into a wave of the full-wave-rectification output VI, and an analog The envelope of an input current wave form is made into 
an input voltage wave and an analog by controlling the ON time amount of switching elements Sw21 and Sw22 (and Sw3). By 
switching elements Swl 1 and Swl 2, superposition and an input current are continuously drawn for the current which flows, 
respectively, and input harmonics is controlled. Moreover, by changing this similitude ratio by adjustment of the ON time amount of 
switching elements Sw21 and Sw22 (and Sw3), the peak value of an input current changes and output voltage is gone up and down. 
By this, adjustment of output voltage is possible for this circuit. 

[0081] Thus, connect a full wave rectifier DB to AC power supply AC, and a switching element Swl 1 and diode D3 are connected to 
the output. The parallel circuit of an inductor L2, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode D3 
and juxtaposition at a serial. The series circuit of diode D4 and a switching element Sw4 is connected to the series circuit of an 
inductor L2 and a capacitor CI 1, and juxtaposition. Moreover, the series circuit of a capacitor CI 2 is connected with a switching 
element Swl 2 between the output of a full wave rectifier DB, and the node of a capacitor CI 1 and a smoothing capacitor C2. The 
control means which becomes capacitors CI 1 and CI 2 and juxtaposition from an inductor LI, switching elements Sw21, Sw22, and 
Sw3, and diodes Dl and D2 is connected. By controlling the electrical potential difference of capacitors CI 1 and CI 2 by this control 
means Since each capacitor, an inductor, and a switching element can be made small by being able to perform control of input 
harmonics and adjustment of an input current value, and adjustment of output voltage, and taking high clock frequency The small 
power unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0082] The circuit diagram of the 1 7th example of this invention is shown in drawing 35 . Moreover, the wave form chart of this 
example of operation is shown in drawing 36 . A full wave rectifier DB is connected to AC power supply AC in this example. To the 
output A switching element Swl 1 and the series circuit of diode D31, The series circuit of a switching element Swl2 and diode D32 is 
connected to juxtaposition. The parallel circuit of an inductor L21, a capacitor CI 1 and a smoothing capacitor C2, and a load is 
connected to diode D3 1 and juxtaposition at a serial. Moreover, the series circuit of an inductor L22 and a capacitor CI 2 was 
connected between diode D32 and a smoothing capacitor C2, and the control means which adjusts the electrical potential difference of 
capacitors CI 1 and CI 2 to juxtaposition is connected with capacitors CI 1 and CI 2. This control means consisted of an inductor LI, 
switching elements Sw21, Sw22, and Sw3, and diodes Dl and D2, connected the SUICHINGU component Sw21, an inductor LI, and 
diode Dl to the capacitor CI 1 at juxtaposition, connected the switching element Sw22 with the capacitor CI 2 between inductors LI, 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



5/16/2006 



JP,08-223915,A [DETAILED DESCRIPTION] 



Page 12 of 16 



and has connected the switching element Sw3 between an inductor LI, the node of diode Dl, and a gland. Moreover, in order to send 
the residual energy of an inductor LI to a load circuit, diode D2 is connected between switching elements Sw21 and Sw22, the node of 
an inductor LI, and a gland. 

[0083] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI. If a switching 
element Swl 1 turns on with the control signal from a control circuit, a capacitor CI 1 and a smoothing capacitor C2 will be charged by 
resonance with an inductor L21 and a capacitor CI 1. The flash and switching element Swl 2 which the switching element Swl 1 turned 
off are made to turn on, and a capacitor CI 2 and a smoothing capacitor C2 are charged by resonance with an inductor L22, and a 
capacitor CI 2 and a smoothing capacitor C2. At this time, diode D3 1 turns on and the energy accumulated in the inductor L21 is sent 
to a capacitor CI 1 and a smoothing capacitor C2. Similarly the flash and diode D32 which the switching element Swl 2 turned off turn 
on, and the energy accumulated in the inductor L22 is sent to a capacitor C12 and a smoothing capacitor C2. Thus, an input current 
can be continuously drawn by operating switching elements Swl 1 and Swl 2 by time sharing. 

[0084] Next, the following actuation is performed while the switching element Swl 2 turns on. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout 
Then, an inductor LI is connected with a capacitor C 1 1 , a part of energy of a capacitor CI 1 moves to an inductor LI , it serves as 
magnetic energy, and it is accumulated in an inductor LI. Moreover, in the pulsating flow trough with the input pulsating flow 
electrical potential difference VI lower than output voltage Vout, the switching element Sw3 is left the ON state. Then, a smoothing 
capacitor C2 and an inductor LI are connected with a capacitor CI 1, while a part of energy of a smoothing capacitor C2 charges a 
capacitor CI 1 , it moves to an inductor LI, and it becomes magnetic energy, and is accumulated in an inductor LI . According to the 
above processes, diode D2 turns on the energy accumulated in the inductor LI temporarily at the flash which turned off the switching 
element Sw21 (and Sw3), and it is altogether sent to a load circuit through diode Dl. While a switching element Swl 2 rums off, a 
switching element Swl 1 turns on again, and the electrical potential difference of a capacitor CI 2 is adjusted by performing the same 
actuation as the above-mentioned switching element Sw21 about a switching element Sw22. 

[0085] They are delivery and the thing which performs voltage adjustment of capacitors CI 1 and CI 2 efficiently in a load circuit by 
the inductor LI about the excessive energy accumulated in capacitors CI 1 and C12 as mentioned above. The electrical potential 
difference of a smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential difference of 
the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, capacitors CI 1 
and CI 2 connect the input pulsating flow electrical potential difference VI and a capacitor CI 1 to a serial at the time of ON of a 
switching element Swl 1, connect the input pulsating flow electrical potential difference VI and a capacitor CI 2 to a serial at the time 
of ON of a switching element Swl 2, and supply a fixed electrical potential difference to a load circuit. Furthermore, the capacitor CI 1 
just before a switching element Swl 1 turns on and the electrical potential difference of the sum of a smoothing capacitor C2, And the 
capacitor C12 just before a switching element Swl 2 turns on and the wave of the electrical potential difference of the sum of a 
smoothing capacitor C2 By controlling the ON time amount of switching elements Sw21 and Sw22 (and Sw3) to become the wave of 
the full-wave-rectification output VI, and an analog Input harmonics is controlled by making the envelope of an input current wave 
form into an input voltage wave and an analog, operating the current wave form by such control and resonance, and switching 
elements Swl 1 and Swl 2 by time sharing, and drawing an input current continuously. Moreover, by changing this similitude ratio by 
adjustment of the ON time amount of switching elements Sw21 and Sw22 (and Sw3), the peak value of an input current changes and 
output voltage is gone up and down. Adjustment of output voltage is more possible for this circuit than this. 

[0086] A full wave rectifier DB is connected to AC power supply AC. To the output As mentioned above, a switching element Swl 1 
and the series circuit of diode D31, The series circuit of a switching element Swl 2 and diode D32 is connected to juxtaposition. The 
parallel circuit of an inductor L21, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode D3 1 and 
juxtaposition at a serial. Moreover, the series circuit of an inductor L22 and a capacitor C12 is connected between diode D32 and a 
capacitor C2. By connecting a control means to capacitors CI 1 and CI 2 and juxtaposition, and controlling the electrical potential 
difference of capacitors CI 1 and CI 2 by this control means Since each capacitor, an inductor, and a switching element can be made 
small by being able to perform control of input harmonics and adjustment of an input current value, and adjustment of output voltage, 
and taking high clock frequency The small power unit which can generate the fixed electrical potential difference of arbitration can be 
offered. 

[0087] The circuit diagram of the 1 8th example of this invention is shown in drawing 37 . A full wave rectifier DB is connected to AC 
power supply AC in this example. To the output The series circuit of a switching element Swl 1 and diode D3 1 , The series circuit of a 
switching element Swl 2 and diode D32 is connected to juxtaposition. The parallel circuit of an inductor L21, a capacitor CI 1 and a 
smoothing capacitor C2, and a load is connected to diode D3 1 and juxtaposition at a serial. The series circuit of diode D4 and a 
switching element Sw4 is connected to the series circuit of an inductor L21 and a capacitor CI 1, and juxtaposition. Moreover, the 
series circuit of an inductor L22 and a capacitor CI 2 was connected between diode D32 and a smoothing capacitor C2, and the control 
means which adjusts the electrical potential difference of capacitors CI 1 and CI 2 to juxtaposition is connected with capacitors CI 1 
and CI 2. This control means consisted of an inductor LI, switching elements Sw21, Sw22, and Sw3, and diodes Dl and D2, 
connected a switching element Sw21, an inductor LI, and diode Dl to a capacitor CI 1 and juxtaposition, connected the switching 
element Sw22 with the capacitor CI 2 between inductors LI, and has connected the switching element Sw3 between an inductor LI, 
the node of diode Dl , and a gland. Moreover, in order to send the residual energy of an inductor LI to a load circuit, diode D2 is 
connected between switching elements Sw21 and Sw22, the node of an inductor LI, and a gland. 

[0088] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI. If a switching 
element Swl 1 turns on with the control signal from a control circuit, a capacitor CI 1 and a smoothing capacitor C2 will be charged by 
resonance with an inductor L21 , and a capacitor CI 1 and a smoothing capacitor C2. The flash and switching element Swl 2 which the 
switching element Swl 1 turned off are made to turn on, and a capacitor C12 and a smoothing capacitor C2 are charged by resonance 
with an inductor L22, and a capacitor CI 2 and a smoothing capacitor C2. At this time, diode D4 is made to turn on in the case of 
pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output voltage Vout, and the energy 
accumulated in the inductor L21 is sent to a capacitor CI 1. In the case of a pulsating flow trough with the input pulsating flow 
electrical potential difference VI lower than output voltage Vout, diode D3 1 turns on, and the energy accumulated in the inductor L21 
is sent to a capacitor CI 1 and a smoothing capacitor C2. Moreover, the flash and diode D32 which the switching element Swl 2 turned 
off turn on, and the energy accumulated in the inductor L22 is sent to a capacitor CI 2 and a smoothing capacitor C2. Thus, an input 
current can be continuously drawn by operating switching elements Swl 1 and Swl 2 by time sharing. 

[0089] Next, the following actuation is performed while the switching element Swl 2 turns on. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe. Then, an inductor LI is connected with a capacitor CI 1 , a part of energy of a capacitor CI 1 moves 
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to an inductor LI , it serves as magnetic energy, and it is accumulated in an inductor LI . In the pulsating flow trough, the switching 
element Sw3 is left the ON state. Then, a smoothing capacitor C2 and an inductor LI are connected with a capacitor CI 1, while a part 
of energy of a smoothing capacitor C2 charges a capacitor CI 1, it moves to an inductor LI, and it becomes magnetic energy, and is 
accumulated in an inductor LI . According to the above processes, diode D2 turns on the energy accumulated in the inductor LI 
temporarily at the flash which turned off the switching element Sw21 (and Sw3), and it is altogether sent to a load circuit through 
diode Dl . While a switching element Swl2 turns off, a switching element Swl 1 turns on again, and the electrical potential difference 
of a capacitor CI 2 is adjusted by performing the same actuation as the above-mentioned switching element Sw21 about a switching 
element Sw22. 

[0090] They are delivery and the thing which performs voltage adjustment of capacitors CI 1 and CI 2 efficiently in a load circuit by 
the inductor LI about the excessive energy accumulated in capacitors CI 1 and C12 as mentioned above. The electrical potential 
difference of a smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential difference of 
the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, capacitors CI 1 
and CI 2 connect the input pulsating flow electrical potential difference VI and a capacitor CI 1 to a serial at the time of ON of a 
switching element Swl 1, connect the input pulsating flow electrical potential difference VI and a capacitor C12 to a serial at the time 
of ON of a switching element Swl 2, and supply a fixed electrical potential difference to a load circuit. Furthermore, the capacitor CI 1 
just before a switching element Swl 1 turns on and the electrical potential difference of the sum of a smoothing capacitor C2, And so 
that the capacitor CI 2 just before a switching element Swl 2 turns on, and the wave of the electrical potential difference of the sum of 
a smoothing capacitor C2 may turn into a wave of the full-wave-rectification output VI, and an analog The envelope of an input 
current wave form is made into an input voltage wave and an analog by controlling the ON time amount of switching elements Sw21 
and Sw22 (and Sw3). Input harmonics is controlled by operating the current wave form by such control and resonance, and switching 
elements Swl 1 and Swl 2 by time sharing, and drawing an input current continuously. Moreover, by changing this similitude ratio by 
adjustment of the ON time amount of switching elements Sw21 and Sw22 (and Sw3), the peak value of an input current changes and 
output voltage is gone up and down. By this, adjustment of output voltage is possible for this circuit. 

[0091] A full wave rectifier DB is connected to AC power supply AC. To the output As mentioned above, a switching element Swl 1 
and the series circuit of diode D3 1, The series circuit of a switching element Swl 2 and diode D32 is connected to juxtaposition. The 
parallel circuit of an inductor L21, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode D3 1 and 
juxtaposition at a serial. The series circuit of diode D4 and a switching element Sw4 is connected to the series circuit of an inductor 
L21 and a capacitor CI 1, and juxtaposition. Moreover, between diode D32 and a smoothing capacitor C2 By connecting the series 
circuit of an inductor L22 and a capacitor CI 2, connecting a control means to capacitors CI 1 and C12 and juxtaposition, and 
controlling the electrical potential difference of capacitors CI 1 and CI 2 by this control means Since each capacitor, an inductor, and a 
switching element can be made small by being able to perform control of input harmonics and adjustment of an input current value, 
and adjustment of output voltage, and taking high clock frequency The small power unit which can generate the fixed electrical 
potential difference of arbitration can be offered. 

[0092] The circuit diagram of the 19th example of this invention is shown in drawing 38 . A full wave rectifier DB is connected to AC 
power supply AC in this example. To the output A switching element Swl 1 and the series circuit of diode D31 , The series circuit of a 
switching element Swl 2 and diode D32 is connected to juxtaposition. The parallel circuit of an inductor L21, a capacitor CI 1 and a 
smoothing capacitor C2, and a load is connected to diode D3 1 and juxtaposition at a serial. The series circuit of diode D41 and a 
switching element Sw4 is connected to the series circuit of an inductor L21 and a capacitor CI 1, and juxtaposition. The series circuit 
of an inductor L22 and a capacitor C12 is connected between diode D32 and a smoothing capacitor C2. Moreover, a switching element 
Swl 2 and the node of an inductor L22, Diode D42 was connected with diode D41 at the node of a switching element Sw4, and the 
control means which adjusts the electrical potential difference of capacitors CI 1 and CI 2 to juxtaposition is connected with capacitors 
CI 1 and CI 2. This control means consists of an inductor LI, switching elements Sw21, Sw22, and Sw3, and diodes Dl and D2, 
connects a switching element Sw21 , an inductor LI , and diode Dl to a capacitor CI 1 and juxtaposition, connects a switching element 
Sw22 with a capacitor CI 2 between inductors LI , and connects a switching element Sw3 between an inductor LI , the node of diode 
Dl, and a gland. Moreover, in order to send the residual energy of an inductor LI to a load circuit, diode D2 is connected between 
switching elements Sw21 and Sw22, the node of an inductor LI , and a gland. 

[0093] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching 
element Swl 1 turns on with the control signal from a control circuit, a capacitor CI 1 and a smoothing capacitor C2 will be charged by 
resonance with an inductor L21 and a capacitor CI 1. The flash and switching element Swl 2 which the switching element Swl 1 turned 
off are made to turn on, and a capacitor CI 2 and a smoothing capacitor C2 are charged by resonance with an inductor L22, and a 
capacitor CI 2 and a smoothing capacitor C2. At this time, the case of pulsating flow Yamabe with the input pulsating flow electrical 
potential difference VI higher than output voltage Vout makes diode D41 turn on, and sends the energy accumulated in the inductor 
L21 to a capacitor CI 1. In the case of a pulsating flow trough with the input pulsating flow electrical potential difference VI lower 
than output voltage Vout, diode D31 rums on, and the energy accumulated in the inductor L21 is sent to a capacitor CI 1 and a 
smoothing capacitor C2. Also when a switching element Swl 2 turns off, the actuation same about a switching element Sw4 and diode 
D3 2 as the time of OFF of a switching element Swl 1 is performed. Thus, an input current can be continuously drawn by operating 
switching elements Swl 1 and Swl 2 by time sharing. 

[0094] Next, the following actuation is performed while the switching element Swl 2 turns on. A switching element Sw21 is made to 
turn on in pulsating flow Yamabe. Then, an inductor LI is connected with a capacitor CI 1 , a part of energy of a capacitor CI 1 moves 
to an inductor LI , it serves as magnetic energy, and it is accumulated in an inductor LI . In the pulsating flow trough, the switching 
element Sw3 is left the ON state. Then, a smoothing capacitor C2 and an inductor LI are connected with a capacitor CI 1 at a serial, 
while a part of energy of a smoothing capacitor C2 charges a capacitor CI 1 , it moves to an inductor LI, and it becomes magnetic 
energy, and is accumulated in an inductor LI . According to the above processes, diode D2 turns on the energy accumulated in the 
inductor LI temporarily at the flash which turned off the switching element Sw21 (and Sw3), and it is altogether sent to a load circuit 
through diode Dl . While a switching element Swl 2 turns off, a switching element Swl 1 turns on again, and the electrical potential 
difference of a capacitor CI 2 is adjusted by performing the same actuation as the above-mentioned switching element Sw21 about a 
switching element Sw22. 

[0095] They are delivery and the thing which performs voltage adjustment of capacitors CI 1 and CI 2 efficiently in a load circuit by 
the inductor LI about the excessive energy accumulated in capacitors CI 1 and CI 2 as mentioned above. The electrical potential 
difference of a capacitor C2 increases gradually by this repeat, moreover, the thing which capacitors CI 1 and C12 make memorize an 
electrical potential difference for the difference of the input pulsating flow electrical potential difference VI and output voltage Vout 
about - at the time of ON of a switching element Swl 1, the input pulsating flow electrical potential difference VI and a capacitor CI 1 
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are connected to a serial, the input pulsating flow electrical potential difference VI and a capacitor CI 2 are connected to a serial at the 
time of ON of a switching element Sw 1 2, and a fixed electrical potential difference is supplied to a load circuit- Furthermore, the 
capacitor CI 1 just before a switching element Swl 1 is turned on and the electrical potential difference of the sum of a smoothing 
capacitor C2, By and the thing for which the ON time amount of switching elements Sw21 and Sw22 (and Sw3) is controlled so that 
the capacitor CI 2 just before a switching element Swl 2 is turned on, and the wave of the electrical potential difference of the sum of a 
smoothing capacitor C2 turn into a wave of the full-wave-rectification output VI, and an analog Input harmonics can be controlled by 
making the envelope of an input current wave form into an input voltage wave and an analog, operating the current wave form by such 
control and resonance, and switching elements Swl 1 and Swl 2 by time sharing, and drawing an input current continuously. Moreover, 
by changing this similitude ratio by adjustment of the ON time amount of switching elements Sw21 and Sw22 (and Sw3), the peak 
value of an input current changes and output voltage is gone up and down. By this, adjustment of output voltage is possible for this 
circuit. 

[0096] A full wave rectifier DB is connected to AC power supply AC. To the output As mentioned above, the series circuit of a 
switching element Swl 1 and diode D31, And the series circuit of a switching element Swl2 and diode D32 is connected to 
juxtaposition. The parallel circuit of an inductor L21, a capacitor CI 1 and a smoothing capacitor C2, and a load is connected to diode 
D3 1 and juxtaposition at a serial. The series circuit of diode D41 and a switching element Sw4 is connected to an inductor L21, the 
series circuit of a capacitor C 1 1 , and juxtaposition. Moreover, between diode D32 and a smoothing capacitor C2 The series circuit of a 
capacitor CI 2 is connected with an inductor L22. A switching element Swl 2 and the node of an inductor L22, By connecting diode 
D42 with diode D41 at the node of a switching element Sw4, connecting a control means to capacitors C 1 1 and CI 2 and juxtaposition, 
and controlling the electrical potential difference of capacitors CI 1 and CI 2 by this control means Since each capacitor, an inductor, 
and a switching element can be made small by being able to perform control of input harmonics and adjustment of an input current 
value, and adjustment of output voltage, and taking high clock frequency The small power unit which can generate the fixed electrical 
potential difference of arbitration can be offered. 

[0097] The wave form chart of the 20th example of this invention of operation is shown in drawing 39 R> 9. This example aims at 
reduction of the peak current at the time of the voltage adjustment of a capacitor CI in the circuit of the 1st example shown in drawing 
I in a pulsating flow trough with the input pulsating flow electrical potential difference VI lower than output voltage Vout. Hereafter, 
actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the pulsating flow electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . In the circuit of 
drawing 1 , if a switching element Swl turns on with the control signal from a control circuit, the electrical potential difference of the 
sum of capacitors CI and C2 will be charged to the input pulsating flow electrical potential difference VI . Next, after a switching 
element Swl turns off, it states. Only a switching element Sw2 is made to turn on in pulsating flow Yamabe with the input pulsating 
flow electrical potential difference VI higher than output voltage Vout. Then, an inductor LI is connected with a capacitor CI, a part 
of energy of a capacitor CI moves to an inductor LI , it serves as magnetic energy, and it is accumulated in an inductor LI . Switching 
elements Sw2 and Sw3 are made to turn on in a pulsating flow trough. Then, a smoothing capacitor C2 and an inductor LI are 
connected with a capacitor CI at a serial, while a part of energy of a smoothing capacitor C2 charges a capacitor CI, it moves to an 
inductor LI, and it becomes magnetic energy, and is accumulated in an inductor LI. This actuation is made into condition 2B1, and 
that equal circuit is shown in B-l of drawing 40 . Next, a capacitor CI is charged by turning off a switching element Sw3 with the 
energy accumulated in the inductor LI . This actuation is made into condition 2B2, and that equal circuit is shown in B-2 of drawing 
40 . By this, since it changes from a smoothing capacitor C2 to charge by the inductor LI, lifting of a current also stops and it 
decreases gradually. The continuous line and broken line of drawing 39 show the change. A broken line is a case before modification 
and a continuous line is the case of this example. Then, when it becomes the electrical potential difference to which the electrical 
potential difference Vcl of a capacitor CI was set, a switching element Sw2 is turned off. According to the above processes, diode D2 
turns on the energy which remained to the inductor LI at the flash which turned off the switching element Sw2, and it is altogether 
sent to a load circuit through diode Dl. This actuation is made into a condition 3 and that equal circuit is shown in drawing 41 . The 
envelope of an input current wave form is made into an input voltage wave and an analog by controlling the ON time amount of a 
switching element Sw2 (and Sw3) so that the capacitor CI just before a switching element Swl turns on, and the wave of the electrical 
potential difference V2 of the sum of a smoothing capacitor C2 may turn into a wave of the full-wave-rectification output VI, and an 
analog, and input harmonics is controlled. Moreover, by changing this similitude ratio by adjustment of the ON time amount of a 
switching element Sw2 (and Sw3), the peak value of an input current changes and output voltage is gone up and down. By this, 
adjustment of output voltage is possible for this circuit. 

[0098] Thus, it sets to a pulsating flow trough with the input pulsating flow electrical potential difference VI lower than output voltage 
Vout. By being able to reduce the peak current at the time of the voltage adjustment of a capacitor CI , being able to attain efficient- 
ization, and being able to perform control of input harmonics and adjustment of an input current value, and adjustment of output 
voltage, and taking high clock frequency Since each capacitor, an inductor, and a switching element can be made small, the small 
power unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0099] The circuit diagram of the 21st example of this invention is shown in drawing 42 . Moreover, the wave form chart of this 
example of operation is shown in drawing 43 . In this example, the full wave rectifier DB was connected to AC power supply AC, the 
parallel circuit of a switching element Swl , a capacitor CI and a smoothing capacitor C2, and a load was connected to the output at 
the serial, and the control means which adjusts the electrical potential difference of a capacitor CI to juxtaposition is connected with 
the capacitor CI. This control means consists of an inductor LI, switching elements Sw2, Sw3, and Sw4, diodes D1-D5, and a power 
are recording capacitor C3. An inductor LI, diode Dl, and a switching element Sw2 are connected to a capacitor CI and juxtaposition. 
The series circuit of diode D3 and a switching element Sw4 is connected to diode Dl, the series circuit of a switching element Sw2, 
and juxtaposition. The series circuit of the power are recording capacitor C3 and diode D5 was connected to a switching element Sw4 
and juxtaposition, and diode D2 is connected between the power are recording capacitor C3, the node of diode D5, and a gland. 
Moreover, the series circuit of diode D4 and a switching element Sw3 is connected to diode D3, the series circuit of the power are 
recording capacitor C3, and juxtaposition. And diode D2 is connected between the power are recording capacitor C3, the node of 
diode D5, and a gland. 

[0100] Hereafter, actuation of this example is explained. First, it is rectified by the full wave rectifier DB and the electrical potential 
difference Vin inputted from AC power supply AC is outputted as a pulsating flow electrical potential difference VI . If a switching 
element Swl turns on with the control signal from a control circuit, the electrical potential difference of the sum of a capacitor CI and 
a smoothing capacitor C2 will be charged to the input pulsating flow electrical potential difference VI. This actuation is made into a 
condition 1 and that equal circuit is shown in drawing 44 . Next, after a switching element Swl turns off, it states. A switching element 
Sw2 is made to turn on in pulsating flow Yamabe with the input pulsating flow electrical potential difference VI higher than output 
voltage Vout. Then, an inductor LI is connected with a capacitor CI at a serial, a part of energy of a capacitor CI moves to an inductor 
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Ll , it serves as magnetic energy, and it is accumulated in an inductor LI. This actuation is set to condition 2A. Moreover, switching 
elements Sw3 and Sw4 are made to turn on in a pulsating flow trough with the input pulsating flow electrical potential difference VI 
lower than output voltage Vout Then, the power are recording capacitor C3 and an inductor Ll are connected with a capacitor CI at a 
serial, while a part of energy of the power are recording capacitor C3 charges a capacitor CI , it moves to an inductor Ll , and it 
becomes magnetic energy, and is accumulated in an inductor Ll. Let this actuation be condition 2B. The equal circuit of condition 2A 
and 2B is shown in drawing 45 . According to the above processes, diodes D3 and D5 turn on the energy accumulated in the inductor 
Ll temporarily at the flash which turned off the switching element Sw2 (or Sw3, Sw4), and it is altogether sent to the power are 
recording capacitor C3. This actuation is made into a condition 3 and that equal circuit is shown in drawing 46 . Since the electrical 
potential difference of reversed polarity takes for an inductor Ll at a stretch at this time, the current of an inductor Ll decreases 
rapidly. In the meantime, since the electrical potential difference of a capacitor CI continues falling, it can lower the electrical 
potential difference of a capacitor CI further by the same peak current That is, although it is made the same programmed voltage, 
reduction of the peak current can be aimed at. 

[0101] They are delivery and the thing which performs voltage adjustment of a capacitor CI efficiently by the inductor Ll at the 
power are recording capacitor C3 about the excessive energy accumulated in the capacitor CI as mentioned above. The electrical 
potential difference of a smoothing capacitor C2 and the power are recording capacitor C3 increases gradually by this repeat. By 
making the electrical potential difference of the difference of the input pulsating flow electrical potential difference VI and output 
voltage Vout memorize about, a capacitor CI connects the input pulsating flow electrical potential difference VI and a capacitor CI to 
a serial at the time of ON of a switching element Swl, and supplies a fixed electrical potential difference to a load circuit. 
Furthermore, by controlling the ON time amount of a switching element Sw2 (or Sw3, Sw4) so that the capacitor CI just before a 
switching element Swl turns on, and the wave of the electrical potential difference. V2 of the sum of a smoothing capacitor C2 turn 
into a wave of the full- wave-rectification output VI, and an analog, the envelope of an input current wave form is made into an input 
voltage wave and an analog, and input harmonics is controlled. Moreover, by changing this similitude ratio by adjustment of the ON 
time amount of a switching element Sw2 (or Sw3, Sw4), the peak value of an input current changes and output voltage is gone up and 
down. By this, adjustment of output voltage is possible for this circuit. Moreover, as shown in drawing 44 , a load circuit is 
supplemented with energy with the energy stored in the power are recording capacitor C3 for ripple reduction of the commercial 
frequency order of output voltage. Adjustment of the amount of energy detects output voltage Vout, decides on the ON time amount of 
a switching element Sw4 as compared with reference voltage, and controls to keep output voltage constant by ON of a switching 
element Sw3, and OFF. 

[0102] As mentioned above, connect a full wave rectifier DB to AC power supply AC, and the parallel circuit of a switching element 
Swl, a capacitor CI and a smoothing capacitor C2, and a load is connected to die output at a serial. The control means which becomes 
a capacitor CI and juxtaposition from an inductor Ll, switching elements Sw2, Sw3, and Sw4, diodes D1-D5, and the power are 
recording capacitor C3 is connected. By controlling the electrical potential difference of a capacitor CI by this control means Control 
of input harmonics and adjustment of an input current value, and adjustment of output voltage can be performed. Furthermore, the 
output voltage ripple of commercial frequency order can be reduced by the switching element Sw4. Moreover, since each capacitor, an 
inductor, and a switching element can be made small by taking high clock frequency, the small power unit which can generate the 
fixed electrical potential difference of arbitration can be offered. 

[0103] The circuit diagram of the 22nd example of this invention is shown in drawing 47 . Moreover, the wave form chart of this 
example of operation is shown in drawing 48 . In this example, the control means which connects a full wave rectifier DB to AC 
power supply AC, carries out the series connection of a switching element Swl and the diode D3 to the output, and connects the 
parallel circuit of an inductor Ll, a switching element Sw2, a capacitor CI and a smoothing capacitor C2, and a load to diode D3 and 
juxtaposition at a serial, in addition adjusts the electrical potential difference of a capacitor CI is connected. This control means 
consists of switching elements Sw3 and Sw4 and diodes Dl, D2, and D3, the series connection of the switching elements Sw2 and 
Sw3 is carried out to diode D3 at juxtaposition, from the node of switching elements Sw2 and Sw3, diode Dl is connected to the node 
of a capacitor CI and a smoothing capacitor C2, and diode D2 is connected to a switching element Sw2, a capacitor CI, a smoothing 
capacitor C2, the parallel circuit of a load, and juxtaposition. 

[0 1 04] Hereafter, actuation of this example is explained. First, the electrical potential difference Vin inputted from AC power supply 
AC is outputted as a pulsating flow electrical potential difference VI by the full wave rectifier DB. If a switching element Swl turns 
on with the control signal from a control circuit, time amount is mostly made the same with this switching element Swl and a 
switching element Sw2 turns on, a capacitor CI and a smoothing capacitor C2 will be charged by resonance of an inductor Ll, a 
capacitor CI, and a smoothing capacitor C2. This actuation is made into a condition 1 and that equal circuit is shown in drawing 49 . 
Here, if a switching element Swl is turned off, diode D3 will turn on and a capacitor CI and a smoothing capacitor C2 will be further 
charged through a switching element Sw2 with the energy accumulated in the inductor Ll . Next, after the current of an inductor Ll is 
set to 0, it states. A switching element Sw3 is made to turn on in pulsating flow Yamabe with the pulsating flow electrical potential 
difference VI higher than output voltage Vout in addition to a switching element Sw2. Then, a capacitor CI is connected to a serial in 
an inductor Ll, a part of energy of a capacitor CI moves to an inductor Ll, it serves as magnetic energy, and it is accumulated in an 
inductor LL This actuation is set to condition 2A, and that equal circuit is shown in A of drawing 50 . Moreover, switching elements 
Sw3 and Sw4 are made to turn on in a pulsating flow trough with input voltage VI lower than output voltage Vout in addition to a 
switching element Sw2. Then, a capacitor CI , a smoothing capacitor C2, and an inductor Ll are connected, while a part of energy of a 
smoothing capacitor C2 charges a capacitor CI, it moves to an inductor Ll, and it becomes magnetic energy, and is accumulated in an 
inductor Ll. This actuation is made into condition 2B and that equal circuit is shown in B of drawing 50 . According to the above 
processes, diode D2 turns on the energy accumulated in the inductor Ll temporarily at the flash which turned off the switching 
element Sw2 (and Sw4), and it is altogether sent to a load circuit through diode Dl. This actuation is made into a condition 3 and that 
equal circuit is shown in drawing 5 1 . Thus, they are delivery and the thing which perforins voltage adjustment of a capacitor CI 
efficiently in a load circuit by the inductor Ll about the excessive energy accumulated in the capacitor CI. The electrical potential 
difference of a smoothing capacitor C2 increases gradually by this repeat. Moreover, by making the electrical potential difference of 
the difference of the input pulsating flow electrical potential difference VI and output voltage Vout memorize about, a capacitor CI 
connects the input pulsating flow electrical potential difference VI and a capacitor CI to a serial, when both the switching elements 
Swl and Sw2 are ON, and it supplies a fixed electrical potential difference to a load circuit. Furthermore, as the capacitor CI in front 
of ON of switching elements Swl and Sw2 and the wave of the electrical potential difference V2 of the sum of a smoothing capacitor 
C2 turn into a wave of the full-wave-rectification output VI, and an analog, the ON time amount of switching elements Sw2 and Sw3 
(and Sw4) is controlled, and if time amount which both the switching elements Swl and Sw2 rum on is fixed, the envelope of an input 
current wave form will become an input voltage wave and an analog. Input harmonics can be controlled according to the current wave 
form (refer to drawing 48 ) by such control and resonance, and the envelope of an input current wave form can be made small by the 
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current limiting action by the inductor LI. Moreover, by changing this similitude ratio by adjustment of the ON time amount of 
switching elements Sw2 and Sw3 (and Sw4), the peak value of an input current changes and output voltage is gone up and down. By 
this, adjustment of an output is possible for this circuit 

[0105] Thus, connect a full wave rectifier DB to AC power supply AC, and the series connection of a switching element Swl and the 
diode D3 is carried out to the output The parallel circuit of an inductor LI, a switching element Sw2, a capacitor CI and a smoothing 
capacitor C2, and a load is connected to diode D3 and juxtaposition at a serial. In addition, by connecting the control means which 
consists of switching elements Sw3 and Sw4 and diodes Dl and D2, and controlling the electrical potential difference of a capacitor 
CI by this control means Since each capacitor, an inductor, and a switching element can be made small by being able to perform 
control of input harmonics and adjustment of an input current, and adjustment of output voltage, and making clock frequency high, the 
small power unit which can generate the fixed electrical potential difference of arbitration can be offered. 

[0106] Next, the suitable example of a circuit of this example is shown in drawing 52 . Switching elements Swl-Sw4 are respectively 
constituted from NMOSFET. Like drawing 52 The connection by the side of the full wave rectifier DB of a switching element Swl to 
the drain side of NMOSFET The connection by the side of the capacitor CI of a switching element Sw2 to the drain side of 
NMOSFET Connect the connection by the side of the inductor LI of a switching element Sw3 to the drain side of NMOSFET, connect 
respectively the connection by the side of the switching element Sw3 of a switching element Sw4 to the drain side of NMOSFET, and 
if constituted By the parasitism diode (Sw3 and Sw4) of NMOSFET, the diode D3 of drawing 47 becomes unnecessary. Moreover, 
with the parasitism diode of NMOSFET of a switching element Sw2, if the ON time amount of the switching element Sw2 of drawing 
48 rums on only the time amount which both switching elements Sw2 and Sw3 turn on, circuit actuation of drawing 49 - drawing 5 1 
will be satisfied. That is, what is necessary is just to turn on a switching element Sw2 between time amount after a switching element 
Swl rums on until a switching element Sw3 turns on (or almost simultaneous with Sw3). 

[0107] The circuit diagram of the 23rd example of this invention is shown in drawing 53 . In this example, what the noise from a 
power source and the noise generated from the switching element of the power conversion section transmit outside is prevented by 
inserting an input filter circuit between AC power supply and a full wave rectifier DB. As an example of the input filter circuit, the 
example which used an inductor and one capacitor at a time is shown in drawing 54 . By this, an input current wave form can approach 
an input voltage wave, and can control an input higher harmonic further. 
[0108] 

[Effect of the Invention] According to invention of claims 1-3, the circuit of power conversion is constituted from a small number of 
capacitor and switching element. An input higher harmonic is controlled by the control means which makes input voltage the sum of 
the electrical potential difference of two capacitors at parallelism. Moreover, this control means can be adjusted so that the electrical 
potential difference of one of the two's capacitor may serve as a difference of input voltage and output voltage. Adjustment of output 
voltage is possible by supplying a fixed electrical potential difference to an output, and adjusting the similitude ratio of the electrical 
potential difference of a capacitor, and input voltage by this. By using the circuit constituted from an inductor, a switching element, 
and diode by this control means Adjusted energy can be efficiently sent to a load circuit, each switching element operates by the pulse 
control, and since each capacitor, a switching element, and an inductor can be made small by taking high clock frequency, the 
miniaturization of a power unit is attained. 

[0109] Moreover, in addition to the above-mentioned effectiveness, according to claim 4 or invention of 5, stabilization of output 
voltage can be attained. Moreover, when invention of claim 6 obtains two or more output voltage of arbitration and invention of claim 
7 charges [ in addition ] the series-connection circuit of the energy are recording means of arbitration, and an electrical-potential- 
difference stabilization means according to input voltage, improvement in effectiveness can be aimed at by reducing the electrical 
potential difference which an energy are recording means holds. Moreover, according to invention of claim 8, with one energy are 
recording means, energy can be supplied to two or more outputs with the electrical potential difference of arbitration, the electrical 
potential difference which an energy are recording means holds can be reduced, and improvement in effectiveness can be aimed at 
[01 10] Next, by invention of claim 9, improvement in effectiveness can be aimed at by reducing the amount of energy which adjusts 
an energy are recording means by the control means by connecting with two or more juxtaposition, and by invention of claim 1 0, the 
electrical potential difference impressed to a control means by connecting an energy are recording means to two or more serials can be 
reduced, and improvement in effectiveness can be aimed at. Furthermore, in invention of claim 1 1 , the standup of a microscopic 
current wave form is made quiet by the inductor minded between the 1 st switching element and the I st energy are recording means. 
Moreover, the maximum electrical potential difference which a current value is reduced according to a decrease style operation, and 
there is effectiveness which controls an input higher harmonic further, in addition is impressed to this inductor in invention of claim 12 
can be reduced by invention of claim 13 to output voltage at the electrical potential difference which the 1st energy means holds. One 
inductor can realize the function of a control means to adjust the inductor minded between the 1st switching element of the above, and 
the 1 st energy are recording means, and the electrical potential difference which the 1st energy are recording means holds, and a small 
number of capacitor and switching element can constitute a highly efficient power inverter circuit from invention of claim 1 4. 
[0111] Moreover, in invention of claim 15, by making the 1st and the 2nd switching element drive by turns, an input current can be 
drawn continuously, an input higher harmonic wave can be controlled further, the amount of energy which flows to the above- 
mentioned switching element can be made into the one half of the above-mentioned claim, and reduction of loss can also be aimed at. 
In invention of claim 16, the 1st and the 2nd switching element are piled up and driven, an input current wave form is brought more 
close to an input voltage wave by piling up the current which flows into each, and an input higher harmonic is controlled. In invention 
of claim 1 7, by making the 1 st and the 2nd switching element drive by turns, an input current is drawn continuously, and the start of a 
microscopic current wave form is made loose by the inductor minded between each switching element and each energy are recording 
means, and a current value is reduced according to a decrease style operation, and there is effectiveness which controls an input higher 
harmonic further. 

[0112] Furthermore, in claim 1 8 or invention of 1 9, it is the reduction approach of a current which flows to the circuit loop formation 
containing an inductor, and by this, the loss of circuit can be reduced and improvement in effectiveness can be aimed at. Stabilization 
of output voltage can be attained in invention of claim 20. Finally, in invention of claim 21, it prevents transmitting outside the noise 
from a power source, and the noise generated from the switching element of the power conversion section, and an input current wave 
form is brought close to an input voltage wave by this, and there is effectiveness which controls an input higher harmonic further. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the 1 st example of this invention. 

[Drawing 2] It is the wave form chart of the 1 st example of this invention of operation. 

[Drawing 3] It is the wave form chart showing the current which flows for each component of the 1 st example of this invention. 
[Drawing 4] It is the representative circuit schematic showing the 1st condition of the 1st example of this invention. 
[Drawing 5] It is the representative circuit schematic showing the 2nd condition of the 1st example of this invention. 
[Drawing 6] It is the representative circuit schematic showing the 3rd condition of the 1 st example of this invention. 
[Drawing 7] It is the circuit diagram of the 2nd example of this invention. 

[Drawing 8] It is a circuit diagram for explaining ripple reduction actuation of the 2nd example of this invention. 

[Drawing 9] It is the representative circuit schematic showing the 1 st condition of the 2nd example of this invention. 

[Drawing 101 It is the representative circuit schematic showing the 2nd condition of the 2nd example of this invention. 

[Drawing 11] It is the representative circuit schematic showing the 3rd condition of the 2nd example of this invention. 

[Drawing 12] It is the important section circuit diagram of the 3rd example of this invention. 

[Drawing 13] It is the wave form chart of the 3rd example of this invention of operation. 

[Drawing 14] It is the circuit diagram of the 4th example of this invention. 

[Drawing 15] It is the circuit diagram of the 5th example of this invention. 

[Drawing 16] It is the wave form chart of the 5th example of this invention of operation. 

[Drawing 17] It is the wave form chart of the 6th example of this invention of operation. 

[Drawing 18] It is the circuit diagram of the 7th example of this invention. 

Prawing 19] It is the wave form chart of the 7th example of this invention of operation. 

[Drawing 20] It is the circuit diagram of the 8th example of this invention. 

Prawing 21] It is the circuit diagram of the 9th example of this invention. 

Prawing 22] It is the circuit diagram of the 10th example of this invention. 

Prawing 23] It is the wave form chart of the 10th example of this invention of operation. 

Prawing 24] It is the circuit diagram of the 1 1th example of this invention. 

Prawing 25] It is the circuit diagram of the 12th example of this invention. 

prawing 26] It is the circuit diagram of the 13th example of this invention. 

Prawing 27] It is the representative circuit schematic showing the 1st condition of the 13th example of this invention. 

Prawing 28] It is the representative circuit schematic showing the 2nd condition of the 13th example of this invention. 

prawing 29] It is the representative circuit schematic showing the 3rd condition of the 13th example of this invention. 

Prawing 30] It is the circuit diagram of the 14th example of this invention. 

Prawing 31] It is the wave form chart of the 14th example of this invention of operation. 

Prawing 32] It is the circuit diagram of the 15th example of this invention. 

[Drawing 33] It is the wave form chart of the 15th example of this invention of operation. 

prawing 34] It is the circuit diagram of the 16th example of this invention. 

Prawing 35] It is the circuit diagram of the 1 7th example of this invention. 

Prawing 36] It is the wave form chart of the 1 7th example of this invention of operation. 

Prawing 37] It is the circuit diagram of the 1 8th example of this invention. 

[Drawing 38] It is the circuit diagram of the 19th example of this invention. 

prawing 39] It is the wave form chart of the 20th example of this invention of operation. 

Prawing 40] It is the representative circuit schematic showing the 2nd condition of the 20th example of this invention. 
prawing 41] It is the representative circuit schematic showing the 3rd condition of the 20th example of this invention. 
Prawing 42] It is the circuit diagram of the 21st example of this invention. 
[Drawing 43] It is the wave form chart of the 21st example of this invention of operation. 

prawing 44] It is the representative circuit schematic showing the 1st condition of the 21st example of this invention. 
Prawing 45] It is the representative circuit schematic showing the 2nd condition of the 21st example of this invention. 
(Drawing 46] It is the representative circuit schematic showing the 3rd condition of the 21st example of this invention. 
Prawing 47] It is the circuit diagram of the 22nd example of this invention. 
Prawing 48] It is the wave form chart of the 22nd example of this invention of operation. 

Prawing 49] It is the representative circuit schematic showing the 1 st condition of the 22nd example of this invention. 
prawing 50] It is the representative circuit schematic showing the 2nd condition of the 22nd example of this invention. 
Prawing 51] It is the representative circuit schematic showing the 3rd condition of the 22nd example of this invention. 
prawing 52] It is the circuit diagram showing the concrete example of a circuit of the 22nd example of this invention. 
Prawing 53] It is the circuit diagram of the 22nd example of this invention. 

Prawing 54] It is the circuit diagram showing the concrete example of a circuit of the 22nd example of this invention. 

prawing 55] It is the circuit diagram of the conventional example. 

Prawing 56] It is the wave form chart of the conventional example of operation. 

Prawing 57] It is the explanatory view of operation showing ON/OFF state of each component of the conventional example. 
prawing 58] It is the representative circuit schematic showing the 1 st condition of the conventional example. 
Prawing 59] It is the representative circuit schematic showing the 2nd condition of the conventional example. 
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[Drawing 60] It is the representative circuit schematic showing the 3rd condition of the conventional example. 

[Description of Notations] 

AC AC power supply 

DB Full wave rectifier 

CI The 1st capacitor 

C2 Smoothing capacitor 

LI Inductor 

Dl Diode 

D2 Diode 

Swl The 1st switching element 
Sw2 The 2nd switching element 
Sw3 The 3rd switching element 

[Translation done.] 
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[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] Connect a full wave rectifier to AC power supply, and the 1 st switching element and the 1st energy are recording means are 
minded [ of this full wave rectifier ]. Connect the load circuit which carries out parallel connection of the load to an electrical- 
potential-difference stabilizarion means, and changes, and the electrical potential difference which the 1 st energy are recording means 
holds so that it may become the electrical potential difference to which the sum of the electrical potential difference which the 1st 
energy are recording means holds, and the electrical potential difference which an electrical -potential-difference stabilization means 
holds is proportional to input voltage is adjusted. The control means adjusted so that the fixed electrical potential difference of 
arbitration may be impressed to a load because the 1st energy are recording means holds the electrical-potential-difference difference 
of input voltage and output voltage is connected to the 1st energy are recording means and juxtaposition. The power unit characterized 
by having a means to control the 1st switching element so that the envelope of an input current is proportional to input voltage. 
[Claim 2] Said control means is a power unit according to claim 1 characterized by being constituted including an inductor. 
[Claim 3] The 1st energy are recording means consists of the 1st capacitor, and an electrical-potential-difference stabilization means 
consists of a smoothing capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through 
the 1st diode while connecting the end of an inductor to the end of the 1st capacitor through the 2nd switching element. The other end 
of the 1st capacitor is connected to the end of a smoothing capacitor, and the 2nd diode is connected between the other end of a 
smoothing capacitor, and the end of an inductor. The 3rd switching element is connected between the other end of a smoothing 
capacitor, and the other end of an inductor. This control means Energy is accumulated in an inductor temporarily, adjusting the 
electrical potential difference of the 1 st capacitor by carrying out the series connection of an inductor and the 1st diode to the 1st 
capacitor through the 2nd switching element, when input voltage is higher than an output programmed voltage. When input voltage is 
lower than an output programmed voltage, a smoothing capacitor and the 1 st capacitor The 2nd switching element, Energy is 
accumulated in an inductor, charging the 1st capacitor and adjusting an electrical potential difference by connecting through an 
inductor and the 3rd switching element. The power unit according to claim 2 characterized by being constituted so that the energy . 
which cut the 2nd switching element when the voltage adjustment of the 1st capacitor was completed, and was accumulated in the 
inductor through the 2nd diode and 1 st diode at the flash may be sent to a load circuit. 

[Claim 4] The 1st energy are recording means consists of the 1st capacitor, and an electrical-potential-difference stabilization means 
consists of the 2nd capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through the 
1st diode and 3rd switching element while connecting the end of an inductor to the end of the 1 st capacitor through the 2nd switching 
element. The other end of the 1st capacitor is connected to the end of the 2nd capacitor, and the 2nd diode is connected between the 
other end of the 2nd capacitor, and the end of an inductor. The 4th switching element is connected between the other end of the 2nd 
capacitor, and the other end of an inductor. The power are recording capacitor is connected between the 1 st diode, the node of the 3rd 
switching element, and the other end of the 2nd capacitor. This control means Energy is accumulated in an inductor temporarily, 
adjusting the electrical potential difference of the 1st capacitor by connecting an inductor, and the 1st diode and 3rd switching element 
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to the 1 st capacitor through the 2nd switching element at a serial, when input voltage is higher than an output programmed voltage. 
When input voltage is lower than an output programmed voltage, a power are recording capacitor and the 1st capacitor The 2nd 
switching element, Energy is accumulated in an inductor, charging the 1st capacitor and adjusting an electrical potential difference by 
connecting through an inductor and the 4th switching element- When the voltage adjustment of the 1 st capacitor is completed, the 2nd 
switching element is cut The energy accumulated in the inductor through the 2nd diode and 1st diode at the flash is sent to a power 
are recording capacitor. The power unit according to claim 2 characterized by being constituted so that control for filling up energy so 
that a load electrical potential difference may be kept constant from a power are recording capacitor by the 3rd switching element may 
be performed. 

[Claim 5] An electrical-potential-difference stabilization means is a power unit according to claim 1 or 2 characterized by providing a 
means by which a switching element adjusts the energy amount of supply from a power are recording capacitor to a load so that it may 
consist of a power are recording capacitor and the electrical potential difference which connects to a power are recording capacitor at 
juxtaposition the load circuit which connected the smoothing capacitor and the load to juxtaposition through a switching element, and 
is impressed to a load may become fixed. 

[Claim 6] The power unit according to claim 1 or 2 characterized by to connect the control means which adjusts the electrical potential 
difference of each energy are-recording means in time sharing so that power may be supplied to two or more loads and the output 
voltage of arbitration may be obtained for each load by connecting to juxtaposition two or more circuits which connected with the 1 st 
energy are-recording means and the 1st switching element at the serial the load circuit which carries out parallel connection of the load 
to an electrical-potential-difference stabilization means, and changes at the output of a full wave rectifier. 
[Claim 7] The power unit according to claim 6 characterized by reducing the electrical potential difference which an energy are 
recording means holds by performing charge to the circuit of the arbitration chosen according to input voltage from the circuits which 
connected with the 1st energy are recording means and the 1st switching element at the serial the load circuit which carries out parallel 
connection of the load to an electrical-potential-difference stabilization means, and changes. 

[Claim 8] The power unit according to claim 6 characterized by supplying energy to two or more outputs which have the electrical 
potential difference of arbitration with one energy are recording means. 

[Claim 9] The power unit according to claim 1 characterized by connecting the 1st switching element and the 1st energy are recording 

means to two or more juxtaposition to the load circuit which connected 1 set of electrical -potential-difference stabilization means, and 

a load to juxtaposition, and adjusting the electrical potential difference of these energy are recording means by time sharing. 

[Claim 10] The power unit according to claim 1 characterized by connecting the 1st energy are recording means with the 1st switching 

element at two or more serials to the load circuit which connected 1 set of electrical-potential-difference stabilization means, and a 

load to juxtaposition, and adjusting the electrical potential difference of these energy are recording means by time sharing. 

[Claim 1 1] The power unit according to claim 1 characterized by inserting an inductor between the 1st switching element and the 1st 

energy are recording means, providing diode as a means to emit the energy accumulated in the inductor by actuation termination of the 

1 st switching element, and supplying energy to the 1 st energy are recording means and load circuit further with this diode. 

[Claim 1 2] The power unit according to claim 1 characterized by inserting an inductor between the load circuits which connected the 

1st energy are recording means, electrical-potential-difference stabilization means, and load to juxtaposition, providing diode as a 

means to emit the energy accumulated in the inductor by actuation termination of the 1 st switching element, and supplying energy to a 

load circuit further with this diode. 

[Claim 1 3] It is the power unit according to claim 1 1 characterized by supplying energy to the 1st energy are recording means by 
connecting the 2nd diode to juxtaposition through the 2nd switching element at an inductor and the 1 st energy are recording means, 
and making the 2nd switching element drive at the time of the energy release of an inductor when input voltage is higher than an 
output programmed voltage. 

[Claim 14] Connect a full wave rectifier to AC power supply, and the end of the 1st capacitor is connected to the 1st outgoing end of a 
full wave rectifier through the 1 st switching element. The end of an inductor is connected to the end of the 1 st capacitor through the 
2nd switching element. The other end of said inductor is connected to the end of a load circuit which connected the electrical- 
potential-difference stabilization means and the load to juxtaposition through the 1st diode. Connect the other end of a load circuit to 
the 2nd outgoing end of a full wave rectifier, and the 3rd switching element is connected between the other end of the 1st capacitor, 
and the end of an inductor. In order to connect the 4th switching element between the other end of an inductor, and the 2nd outgoing 
end of a full wave rectifier and to send the residual energy of an inductor to a load circuit In the circuit which connected the 2nd diode 
between the end of an inductor, and the 2nd outgoing end of a full wave rectifier, and connected the 3rd diode between the other end 
of the 1st capacitor, and the end of said load circuit The electrical potential difference on which the 1st capacitor holds the sum of the 
electrical potential difference which the 1 st capacitor and an electrical-potential-difference stabilization means hold so that it may 
become an electrical potential difference proportional to input voltage is adjusted. In order to adjust so that the fixed electrical 
potential difference of arbitration may be impressed to a load because the 1st capacitor holds the electrical-potential-difference 
difference of input voltage and output voltage Energy is accumulated in an inductor temporarily, adjusting the electrical potential 
difference of the 1st capacitor by carrying out the series connection of an inductor and the 2nd and 3rd diode to the 1st capacitor 
through the 2nd switching element, when input voltage is higher than an output programmed voltage. When input voltage is lower 
than an output programmed voltage, the 3rd diode is minded from an electrical-potential-difference stabilization means. Hie 1st 
capacitor, Energy is accumulated in an inductor, charging the 1st capacitor and adjusting an electrical potential difference by 
connecting the 3rd switching element, an inductor, and the 4th switching element. The energy accumulated in the inductor through the 
2nd diode and 1 st diode at the flash which the energy supply to an inductor finished to a load circuit Delivery, And the power unit 
characterized by having a means to control the 1st switching element so that an input current envelope is proportional to input voltage. 
[Claim 15] To the series circuit of the 1st switching element and the 1st energy are recording means, to juxtaposition The series circuit 
of the 2nd energy are recording means is connected with the 2nd switching element. Control the 1st and the 2nd switching element by 
turns, and an input current is continuously drawn so that an input current envelope may be proportional to input voltage. Use the same 
control means by turns and voltage adjustment of the 1 st and 2nd energy are recording means is performed. The power unit according 
to claim 1 which carries out the series connection of the output voltage of a full wave rectifier, the 1st energy are recording means, or 
the 2nd energy are recording means through the 1 st switching element or 2nd switching element, and is characterized by supplying 
power to a load. 

[Claim 16] So that the series circuit of the 2nd switching element and the 2nd energy are recording means may be connected to the 1st 
switching element, the series circuit of an inductor and the 1st energy are recording means, and juxtaposition and an input current 
envelope may be proportional to input voltage The current which piles up and drives the 1 st and the 2nd switching element, and flows 
into each Superposition, Use the same control means by turns and voltage adjustment of the 1 st and 2nd energy are recording means is 
performed. The power unit according to claim 1 1 which carries out the series connection of the output voltage of a full wave rectifier, 
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the 1 st energy are recording means, or the 2nd energy are recording means through the series circuit or the 2nd switching element of 
the 1 st switching element and an inductor, and is characterized by supplying power to a load. 

[Claim 1 7] A means to emit the energy accumulated in the 1 st inductor and this between the 1 st switching element and the 1 st energy 
are recording means is connected. A means to emit the energy accumulated in the 2nd inductor and this between the 2nd switching 
element and the 2nd energy are recording means is connected. Control the 1 st and the 2nd switching element by turns, and an input 
current is continuously drawn so that an input current envelope may be proportional to input voltage. Use the same control means by 
turns and voltage adjustment of the 1st and 2nd energy are recording means is performed. The output voltage of a full wave rectifier, 
the 1 st energy are recording means, or the 2nd energy are recording means The power unit according to claim 1 5 which carries out a 
series connection through a switching element, the 1 st inductor, or the 1 st switching element and 2nd inductor, and is characterized by 
supplying power to a load. [ 2nd ] 

[Claim 1 8] In the circuit which consists of a power source or an energy are recording means, an inductor, and a switching element 
When connect an inductor to two or more power sources or energy are recording means through a switching element, making a 
switching element drive and transmitting energy to an inductor The power unit characterized by providing the control means which 
charges an energy are recording means, carrying out the ** style of the current of an inductor by connecting to an inductor an energy 
are recording means with the polarity of actuation termination of a switching element, the current which flows to coincidence at an 
inductor, and hard flow. 

[Claim 19] The power unit according to claim 3 characterized by the energy which the charge to the 1st capacitor from a smoothing 
capacitor was completed, and was accumulated in the inductor by cutting the 3rd switching element while the 2nd switching element 
had been made to drive before cutting the 2nd switching element charging the 1 st capacitor through the 1st diode. 
[Claim 20] The 1st energy are recording means consists of the 1st capacitor, and an electrical -potential-difference stabilization means 
consists of the 2nd capacitor. A control means connects the other end of an inductor to the other end of the 1st capacitor through the 
1 st diode and 3rd switching element while connecting the end of an inductor to the end of the 1 st capacitor through the 2nd switching 
element. The other end of the 1st capacitor is connected to the end of the 2nd capacitor, and the 2nd diode is connected between the 
other end of the 2nd capacitor, and the end of an inductor. The 4th switching element is connected between the other end of the 2nd 
capacitor, and the other end of an inductor. The power are recording capacitor is connected between the 1 st diode, the node of the 3rd 
switching element, and the other end of the 2nd capacitor. This control means Energy is accumulated in an inductor temporarily, 
adjusting the electrical potential difference of the 1st capacitor by carrying out the series connection of the 1st capacitor and inductor 
through the 3rd switching element, when input voltage is higher than an output programmed voltage. Energy is accumulated in an 
inductor, charging the 1st capacitor and adjusting an electrical potential difference by connecting the 1st capacitor and inductor to a 
power are recording capacitor through the 3rd and 4th switching elements, when input voltage is lower than an output programmed 
voltage. The flash which cut the 2nd switching element or 3rd and 4th switching element, The current of an inductor, performing 
voltage adjustment of the 1st capacitor The energy accumulated in the inductor through the 1st diode and 2nd diode is sent 

into a power are recording capacitor. The power unit according to claim 1 or 2 characterized by performing control for filling up 
energy so that a load electrical potential difference may be kept constant by the 3rd switching element from a power are recording 
capacitor. 

[Procedure amendment 2] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0112 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0112] Furthermore, in claim 1 8 or invention of 19, it is the reduction approach of a current which flows to the circuit loop formation 
containing an inductor, and by this, the loss of circuit can be reduced and improvement in effectiveness can be aimed at. Stabilization 
of output voltage can be attained in invention of claim 20. 



[Translation done.] 
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j£3ivO»S C £ i£Mit5S*i 1 K®©«2Ig 
S. 

MMB9I 3 ] Si ©x*;i/*-#«#g:ttS l ©* 

DftO. S?9f 8«S 1 ffl^t/V>^©-S tf 2 ©X 20 
-f y ^ bT-f >^*©-ig£g&6rf * t 

ifclC-f ^^©ffiffifcS 1 ©^-f F£:frL-TS 1 

©^wv^w^ic&^u si©**/^*©^ 

tt¥»n>5 i >-y-©-«lcS^3n, ¥»3>^>-9-© 

ffi^t-f >^*©-sa©raictts 2 ©*w H*t« 

1 ©* ICS2 ©Xd" 9f>^^tT-f > 

y^^R^mi©y-f*-H*»jiJS«s-r*Jitc«fcD a? 

S 1 ©=*• v^->^©mjESIBSUad^X*J^-5£'f 
(SV»titi¥}|3 >^>-»}-£S 1 ©*-WV>^£S 2 © 

x-r y^^si^, 0999* R^3©x-fy^> 

^S^fcrfrLTSStt-S C £ IC <fc OS 1 to**n3/9 £ 

^mvxms.immvtii)^^ >999\zx.*)i>*-% 

mi©^^A->^©mjEPIS*^TLfct#C 
S2©X-f y?>{fmttV)m\,* *<DWm\ZW,2<Di? 
■i H £S 1 ©^-f *- H Stf-UT-f * lcg« 

anfcx*j^-*t^[5ig5fc2i6n^j:5ic«jsssn 40 
estate ] s 1 ©x^ji^-^a^gns 1 ©* 

^^•fcOfcO, «BE££rt;W;iS2©**/V>-* 

•tofco. aif gas 1 0=^ t;v>^©-«i:i 2 o 
x< y ^ >y sHp«n,T-f >999<z>-m&&m-z> 
k.mz<i >999<omt%zm 1 ©^-y *— h is 3 ©x 

-f y ^>ifm=F £:frUTS 1 ©** /f^ettJUcttSk 

ic&s^n. s 2 ©^wv^ ©tester >999<o— 
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>?*rastt£tu Sl©*^*- K£S§3©;W y 

?>^$^©&^£S2©*wv>*©teS3©Hictt 

S, A*«i£#ffi;&^mE.fcD'&it5^££ttSl©* 
WV>*ICS 2 ©X-f y 5 L >i/SI^^UT'f 

xt*s 1 ©y-f =r- F£S3©x< v^ytfm? £a?a 

£ t lc«fc OS 1 ©^Wtv-^OSJESSHgb 

gi©*t/v>^*i2©x-f v^ytrn^. -09*7 

9. S4©X-f y^^^^L-TS^r^HtfCt 

os 1 ©** rtis9&ft&vxm}£zmm\stLt><*>'( > 
999izx*;v*-&w&h, si©^-fr^->^©mBE 
sssa^t vit t # ics 2 ©x-r y ? > ^sit zwm 

U ■5-©SKtS2©^^--HtSl©^1'^-HS 

^LT-r >^^^csa$nfcx^;^-*ts*san 

>5 J >U" I'Sien. S3©X-f y^^i'^IC.toTm 

;^-*tt*-rifc*©Mffl*fr5 J: 3 fc«j£StiTV> 
« C t £#&£T Siit*E2 IB®©mJlSS. 

±0^0, ^m^>7>vt.fffi**m\zffl&i,K.%ffi 

>^ 6ft^©x^;p^-«l&fiS 

x-r v^>if^\z^xwmt^m.^m-ti>z\t 
ztrnt-rzwiTm i x«2 cs«s©^jg^B. 
mxmei %&&$Lfc^WLt.&m*mmm$ihx 
^Sft^lHiKSS 1 ©x^;^-sa^gRi;s i ©x 
-f y^>^SlTtit5iHw^UfclBlKS. ^ftS85l§© 

a* \zmimmm\zmm- * z. t ic«t o «is©^{cm 
#ft^ictt«©ta*sjE&#e.nij:5 
#x^;^-#a^a©«jis^siw»cpsE-r* 
ts^mt-rsit^js 1 X»2 \z 

m&&7] nm^it^miiM.^m.^mmLx 

^5ft1?flHl^*S l ©x*.M!-g«#g:Rtf3g l ©x 

yrysfm^tWimzmmvitm&tDipfrZAijmm 
t^CTS^^nsttsoisiss^^msff a n tic i 

0. x*JW=F-S«^g*t##T5mff£&&*T5;i£: 

t? *mim 6 is«©«2ssb. 

C»*«8] lowx^^-sa^aicioTtt 

^©mjE*i#oiaa©tii*icx*;^-*«ti&-r^ c t 

t? z>m#m 6 ss©m^B. 
[»^jg9] isa.om&&fc<t¥&Liitk$i&Mmz 
&£Hs*L&in®mzttLxm i ©x-i- y^ysfm? tm 
\o^*)v*-wm^WL*im.mmzmiv. cne.© 
x^jp^-sa^a©te*^»s«Ti@s-r* c 
&£.?zmim i iH«©miii^B. 
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U CO^-f Hfc±oT, S 1 ©X*JV*-SR^ JO 
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mm* 12] si ox***-«a*a £. m£E 
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JO [&*©&!&] 0 5 5 «ft3fe«©lHl?&HT?<&*. r©B 

-5 7 8 6 8ft) T&D. iSfflSiSA C fc±JSSE85SD 
BSSiKU ^Wtti^KX-f 5'3 1 >i> r 5^i^Swl,!:** 
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-f y ^>if ^S w4 $^LT¥?Sn >5*>9-C 3 t A 
^R©365!Iig»*«ttLTV»«. *WV>^C1 fctt. 

iO ??>^SfSw2, Sw3, Sw5, Sw7^T 
MfP^gtYtt. AAttEEV i nC^tti 
iS*e*V^i'^C4lc2l5^m«fcb<«*vAv'^ 

c4*»6^«fniKfc«i&-r*ftmssiH»b. ^n-/ 

* C 4 ©®E*SiSf -SfcWTJ&S. 
[0 0 0 3] 055 ©[!?&©SMft&J&£0 5 6 \Z^t. 

^5ft»SH5 7tS-r. «T, C©0K©»fPfcOV»T 

*»&©*«»e^T?:*->-r*i. @5 6©<fc3K::*W<-> 
50 ^C4©S£EVc 4*«A*mjEV i n*T3t«$nS. 
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^AitRicssns. ^©isft^tt^-Ai-ra. * 
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(XttSw4. Sw7) *S*7U 7<7f>^S *c*/\*si?C l<0W%tt¥m3>T>VC2<D— Jgfcg 

w5*^>-T<5t» *WV>*C3©m??©-«SJ&lJMSr SSSn. ¥t&3>5*>1J-C2©tei§£'f>* f i'*Ll© 

R£**/V>*C2fcMSn, ^t/V^C2tC3© — *8©fgfctt8i 2 ©^ HD 2ifi&&2tl. W-m=i 

m&tfi&h<tiZ>. C©Si^*tt3S3 tU -£-©3Hffi[eJ >5 f >U-C2©ffi^t'l , >^^Ll©ffl^©Klc«^ 

BSBJ6 OK^I". SUkOttttl. #J82. ttffi3©# -fi»f>^fSw3i!l«Sa3n5. n©«w^a«:. 

IMt^JSCiSDjE-f £i»C<k?K *-WV>*C2iC3 A*«ffiVl**ffl*S3E«JEVou tiOfcJlSVit^tt 
©€BEtt»*CJtUOU X'f 5»f>^fSw2, Sw 10 **/V>* C 1 fcX-f *;f>i'ff.Sw2 ^UT'f > 
3 (XHSw4, Sw7) ©*>^WT!fti5iffiT lRtf^:t-FD 1 £B^8t£T*£iK:«i: 

m£Ev o u t ©g©mffi*t3fe«sn*. s l i ic-n#g«tu a2j®ev i atta^s:^ 

->^C4*t*W(iJ»cS:mUfcg©mffiffiJg*^SfiSSm BEVou t <t 0 fefi^itlWin >f >f c 2 t 
#V i n©fc^fcffiWfc:fc-5«J;pfc> X-iy^>ifm C 1 St 2 OX^ y f^S^S w 2 , -1>?9 

?sw6 aaswi) ni-ymni&mwrzz.ii-ex *l i. Rt^x-f vj-ytruft sw3*^-L/TSsrr«) 

^«SSSE^©^JS8*X*affi&^tffi«HgtU, A* e:ifc±9*WV>*Cl£#1ILT«E£IHgL&a< 

«Sl^i&«l«!l-r-5 ; fe©T£-5. S-f>a^Ll-fcX*JWF—*»«U +^^->^c 

[0 0 0 6] 1 ©«ffiSBS*^Tbfct#CX-f y?>^Si^Sw2 

mwi>m&v&5t?zim) u^b^s. sasw a? s«j»ru -tcsircfc^-f*— kd 2 tD 1 sfl-L-r-f 

esprit. m*sa©fc8&c^sc©x-f >999\. 1 ic#a$nfcx^^-A^^fiiiifs»r2ie. 

ex, Y{c«koT»^s-&Tv^fcj&, tma:««iia» [0009] *wv^cis, «BE2M&ir^-r 

[0 0 0 7] *^i±±a©«k5&jfic«e*T^snfc ^ns»'ia£sn5t)©Tttfe<. 

%>©-*?* 0. ^©awt-rstJi^tt, its«'>s©7. ^a^fi^^rr^i^wfeSiT-eabnam?^^. 

y?->>fm?\z&r)nJ]&m&ft?ZiiWZ* £ [0 0 10] 
ffiHifcfHffillllBTX'f y^>2tt?&ftffr?e. * 50 . [flUB] *5£9i©«iKgB-ett. ±fE©<fc5C, «A£ 

^;V>^©mBEDIS*ff o t#»Ctf-^m«E*(5«T^ &{hI?&£*W<->:?C 1 t¥S3>f>tC 2&tfX-f 

[0 0 0 8] i:i|Z»n>7 ; >-y-C2*t«^TS®E5A*«JEVl t 

«, ±s©KM*«?*-r-5fc*t, 0iic^-ri5>c saiM-r* a^^bevi tm^sjEvou t© 

^LT^-s^masSiSu ^wts^ciofiarr ^etuxx-f v?>^fsw2, sw3t-f>^ 

•5mBEt 3 F»3>5 i >U-C2©«Jt-r5mffi©fnV2dt 47 *L 1 Xtf^-f HD 1, D 2 *fitSUT^S©T. 
1 ©^ft-f-SttEfciSSEU A*«BEV 1 tttl*«JEEV -i ->999\. 1 fc#8£ttfcX*Jl^ 

o u t £©mEM&* y^->^ c i aiftirr* c -tt*^fisiKfciiii$n-5©T?, 0. 

gs^;wci £**iictt*L. A*mss©&*§st ©*wv>:$\ -f>^^*«efflbT-s©tH*mff* 

*tA*@E£ICit^-r-5i'5fcmi©X'f y9->ym=PS «l&-r«m*^*ff5Clt^-C^, X-f 99->{f&F 

wl SfJffllT'5J:i£4*f84:"9"-5'&©T*S. CuT, ©Sd^ftVi©T?Kffil[HlK©SilS**ffl*T*t), 

+t^Cl ©fias-r*«BESSIBT*&*©18ffli^ tt©/MHfc#"Jfgifc-5. *5S^©HCi¥LViffiJ«RlX 

SB, -f >999\. 1 fr£/u-vmi&tznZZ\ti)W £L fBllCOWTtt. £mci£^Sf!iiStS]©8ifi»;::fcV>Ti¥ 



mftZV&i 2 - B ©^ffi0K*H 5 9 
[0 0 0 5] *»C. X-f ^5 L >^iS : ?Sw2. Sw3 



d i s^ut+^/xv'^c i ©flsstssrr*. 
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[0 0 11] 
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10 



JtmuTff<. fc*. «s8it«ffi3tt^»cfft)nT 



[0 0 15] dffli^lC, *$mWV\t. =**/V>*C 



tcsau **/x^c i ttjmc+tnv'i'c i©ti orftffiiHHgfcstD. 9c Komsm 

E&8St-*&*©fS9ffl)^S£8*SL-"C^*. JI©«Bffl> g£fr3*>©T&-5. t^v'i'ClIt $3<fc-?- 

^att. -f >^^L 1 tX-Y >^TSw2. S X*BSiS«ffV 1 tHttttEVou t©M©«K£St6 

w3, ^l"*— KD1, D2£«AT:fctK 3-&£££fc«fcD, X< "^^SfSwl ©:*>BSfc 
C 1 ICMSEHCX-f v=?>irm=F- Sw2M>^?L 10 ttA*fftS^Vli*WV>*Cl£iS5W;:&&U 

-HD 1 0Sttj&&j'?>KIIIIfc*'f yf^^fSw 3(l?Swl)lJ*>tSfillO*1r^C 1 fcC 2 ©ft 

3S8&LT&-5. -i >#i79l. 1©SSX*J1/ ©mJEEV2©jS^*^»SiSmAV l©SJ^tffl'IH^t 

^-S^IU^»C2lSil5:ft»^ X'f y^>ifm^Sw2 fc*.±:3ICX-f yf>^fSw2 (MSw3) ©* 

[0 0 12] *^iS{a|©iftf^S^0*H2fc^-r. * C©Mtt*X-f«;f>i'3SfSw2 (XtfSw3) © 

S-sS^F tSSn-SSSS I 1 ~ I 5©i&Jg£0 3 ^->^Pfl©ilSfc«tt>T^SCli:fC«fcDX*mS2©tf 

T. £TF. *^JS^©S!i^fcoV»Tlft?aT-5. Sf, £ -^tetf^fcU fflA®EKt±T-r3. COCilCfc 
S£H5gAC*SA*Sn5.m£EV i ntt, ±S£S8S«D 20 0, £©B8ftffl;*JmE©iB&a*BJigT;&S. 

B»c«kt)StasnTjR55mffivi*tffl*sn.5. x-f v [ooi6i £U:®j:3c. gwtsAcicgafcStts 

^>if^=f- SwliWHffll3(S:fr5©fW»te^?*>"r* -5-©m*ICX'f v^VXrf- Sw 1 

t , ^;V>*C 1 tC2©ft©mjEV2*tA*i?^m t/V^Cl, RtX¥tt3>x>-y-C 2*B?0»C^ 

[0 0 13] JfcKl. X^y^^FSwltf^Lfc f>^fSw2, Sw3. ^t-HDl, D2*& 

ttfc-aVira^*. X*§RtS«BEVlAiffl*«ffVou &Si08l#g!£&$UT, £©f&OT^g:l;:«fcoT*W< 

t J: 0 fciSViSRSSiIJSSTtt, M»;f>^ : fSw2© S^C 1 <t>m&&MW?Z>Z£\z£Q % A:fiit5iBa£^© 

^v/tv^C 1 ii-(>999 «lMRr;A*«S5M©i8S, a*mffi©PSS:ff 5 Z. t 

Li^gESS^n, ^wv^cicx*;^-©-^ 50 »ffjs««t5at<t*cfccj:-3T#* 

?t>$-L lfc««3n-5. C©^*«®2AfT-5. £fc#T?#£©Tf, tt^©-5£mBE£f8£T££>/h$!© 

x*JR8smffv i #fflasjEEv o u t «t o fcfivi «2^gsfiftT?#*t)©-e*5. 

BSSS^BE-Ctt, X-fyf>^fSw2tSw3St> [0 0 17] #38i?)f©$g2^JSC3J©leIS&0£0 7 fc* 

s-a-*. -rat. **/v>*c i t¥t3>T>*c -r. *m&mz&ti\i, ssiS«iigACJc±«ES85SDB 

2» -f>^^Ll^$n, ^Z!>5 i >-tJ-C2© £SKU ^©ffl^tCJW^i^Si^Swl 

X^V*-©-«#*WV>:?Cl££:£fiK:^l<fc -^Cl, Rtf*WV>?C2£lg3ajl;:S&U 

< i icsatsns. c©s#s«i2Btt j!ijt^ir/x->^ci©«i*iasE-rafc*©si?^es 

•5. Sfc. «S82A, 2B©^ffilHlK$05lC^r. 40 g^LT^S. £ ©Sfi^gte, -f L 1 tX-f 

[0 0 1 4] ^>^*LlfcSSns«^tt#S«Jfc«i y5 L >^Sl ; fSw2, Sw3. Sw4, y-f*-FD 

rCTtt. *t/V^Cl (RtfC2) t 1. D2, ^*SS(3>x>-*C3*{iATfeD, 

-f >^^^L lT?ftS-5*Jg©^«3I^UT, /X->^C 1 tiftJBfc^-f yf>^Sw2 t-f 

fsw2 (ar;sw3) ttyvizmmzp-i*- hd fc. -r i©sex^;^-*fti^[5iKicsis 

2*^>U y-<^— HDl^UTfi^IsI^tC^TSI fcS&C. X^fyf Sw2M>^?L l©g 

^n5. C©i!i^S«ffl3 tU -tO^EK^S 6 IC &j&i^5'>Fraicy-f:*-FD2£«|gU -5"©X* 

^r. K±©«m. «SB2, ttsi3©s»iff*ta(cs 50 ^-ssa-rafc^ic^^-HDitx-f 



—126— 



11 

n=t s w 3 v&m&t if ^ > HHic«*#aa 
use* o^iai^siens. 

[0 0 18] KT, *HlS«©IiifffcS)t>TSi^-r-5. 
*t\ 3£8&fiiEACj&>SAA3n*X8£®EV i nil. 
^»S85SDBfc±DlEiSSnTBR82«JEV 1 tVTlh 

©fp©msv2*tA*ffiiii5m£Evi*-e^msns. r w 

©»f££ttS8 1 1 U *©3EfflU!S*B 9 cs-r. 
[0 0 19] 7.4 *>T>if%i=?Svr\1fi*?htz 

mzz>^xm^o HR8g«EVl*tta*SJEVou t J; 
D feiiSVJiRSSajgSTtt, X-f7f>^fSw2, Sw 
3&*>S1*5. -r^xi:, t^CltO^^ 

l i #&i&sn. c i ©x*;i^-©-g&j&* 

liesasn*. 2 a t-r*. 

HiSmflEV 1 tffflAmBEV outit) t>«V>MiS 
Z>. -T-St, ^/V^C 1 £C2. <>^^L1*« 

mmzn* c 2 ©x^jw 1 -©— SKEW'S 

*st? C 1 £3k*[sHC*«Lft*<'&, -f >^^L 1 

n-5. £©IS#£ttS82Bi-r3. tKS82ARtmj&2 
B©3W38&£H 1 0 IC^T. 

[0020] ±e©±5^jaetj;oT, 

w2, Sw3 KBSw2, Sw4) tt7\,Td®,mz 
4fctB£*V ^t-HD2*Jt>U HD1S 30 

ftzvtm 3 1 u -E-©^ffiiHiKsa 1 1 c^t. 
[0 0 2 11 £i±©j;5»c, *r/v>*c ncsasn 

fc&^&X*;^-*'!' >^*L 1 lCioTS*f» 

C l©mJES!SI£?T'5 ! &©-e££. r©8DSl/T. * 
*/V>*C2, C 3©«ffi»f*!*fciiiOLTfT<. 

c i * ^x^mm^my 1 ttu^mjEVo 

u t©g©mff£fi2©3-&5C£fc±D. Myf>y 
jJI^S w 1 ©^>KtHA*flRS5SJEV 1 i**/^* 47 
c l £Stf!lt£&&U ftffiSlJ&lc-jgmff 

X^s/^>^£TSwl©*>itta©**>rv> 
*C 1 £^W'?>'*C2©?n©SBEV2©}£jg#. £ft 
SSSta*Vl©S^tffl^lC?iSJ;3C. ^'fy5 i > 
^fSw2 (RtfSw3) ©:*->B?rl , i3£$Wt*;:<S: 
T, X*SS5S£^©SiK«*A*llffiiSJgtffilH^t 
U A^SSISfcaiSflifci-fS. d©ffi<Htt;*X'f 
7?>^*fSw2, Sw3 (XBSw2, Sw4) © 
^->^K©gSS»CJ:oT^-5 C tfc«t DA*«8S©tf 



!$li¥8-22 3 9 1 5 

[0 0 2 2] ifc, ffl*m£E©affl^&^--^-T?© 
U v ^JUS^rofcdlc, c 3 KMX 

&nfcx*;v*-fc£oTAfilHiKK:x*;v*-£iijfe 

-€-©X*;^-S©ilSK. H8Kl^-r«fc5C. 
IH^mEV o u t £&BU i?r£©S*P«Eiifctfcl/T 
X^y^>£ r 5SH £ -Sw3©:}->B#fa£8W>T\ X'fy^ 
Sw3©t>, ^-7fc«fct>TtflA«JI*-^IC 
Soi3 lcfg$P£fr 5 fc©T<&*. 

[0 0 2 3] K±OJ:5l:, £8&«®ACfc£a£gS&8 
DB^gfil/, •e©W*CX'f5;5 1 >^5il^-Swli* 
* At C 1 , Rtf*-WV>* C 2 SitJOfc^SIU, ¥ 
in>r>tC2 fcM^fcJUSJRSSi&U 
L 1 tX-f >>5 1 >yiSl J PSw2, Sw3, Sw4. y-f 

4"— hd i, D2, mi3W9^y^>^c3ifi^tt^m 
wes^/v^citssi/t. uca»fai:<k 

oT*+/tv^Cl©mBEi&S5Sl-r-5::tlC«tD. A* 
iiSiS^^©ai^S.^A*mSSM©^^. ffl*«JE©HM 

t£ < f 3 H <h#T?#-5©T?, ffif ©— j£m£E£383n?# 
S/jNS©«il^B*SftT?#5 *>©-C<&5. 
[0 0 2 4] *^W©^3HJS^©IISSIhI^0S0 1 2 

ffl*mE'J v ^©fiMtStBSffl^TV^ViUlKC&Je) 

SiK-efli^snsft^fiifSSHi 2 © ic-r 

■5. Jf^a >5">+J-c 2 ta&^Jtcx-f 7f>^fSw 
S^UT¥»3>5*>1J-C f *»^L, ¥i3>r>-!>- 
C f JcM?iJlcA^R^Jrr-5. ^ffl. itKSId 
«tt)ft^fR^©ttJ*mJEVou t£&tttU 0f^©S*P 

>/*7MWv. mttmrny out ^{c«t>«9fflii£ 
[0025] *mmwoiBi&mm*. mi 3\Z7K?&? 

\Z. S^ffitbTtilAmBEVou t©TfSV 1 owt 
±KV high *S3tb, m^mBEV o u t tftTIEV 1 

Vh 1 ghlC^LfcS^fCT.-f y?>^SwSt7 
■f^JltT, W*«ffVou t £TI5V 1 ow-iKV 
h i ghOffifflfcJKJ&fcCiJ^Tlf*. TfBV 1 owt 
±KVh i gh©^ffS*iSff0tjfiV^-&«. ffi*m 
JEVo u t \tW£— fetfcZ. 

[0026] «±©i:5ic, m*mff©uyy;H£«te 

&&ffi%.T^l£^\3&<DlilZ>iZ, **SS^©f>f«lElKS 
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T#*t>©T?&-5. 
[0 0 2 7] *369i©&43e60i©®&0*Hl 4 ICS 

* C 1 fc¥»3 >x>-y-C 2 <D*t©&£nffi£-r-5 1, 
n$©ffl*mff£#*:: **6SCTttn = 3 

V i ntt^E85SDBK«kDSffiESnr. HRSSmffiV 
1 iUTffl*Sn*. X-fy^^iSHPSwl 1 (i = i0 
1, 2, n) *t®Iffll|Hl»36^©«aifi^T^>-r2> 
i, +WV>^Cllt¥i|3>f>U-C2 1 (i = 

1, 2, •», n) CDfa©mff*«A*M«S®EV 1 $T*5 
mStlS. *-f yf>^SlfSW2 i (1 = 1, 

2, -. n) ft, X*SRlS«ffVldtm*«JBEVou t 
J: D fcS5V>fSS5UjgBT?tt. *>2tiZ>. -Tit, 
•>^C11 t-f>^^L ^/v^c 

i i ©x^;^-©-«*H i fc#»u is 

X-f ?f>^fSw2 i (1=1, 2, 
•-, n) tSw3St>St5. "T^i* **rti'j'C 

1 it¥S3>f>-ttC2i, 'f>^?Ll*5ggS$ 

n. ¥Jt3>x>-y-c2 i ©x^v=¥— ©— sc^^n 
ftx^j^-tJS^T-f >y^^L i tcs&sn*. ± 

E©<fc5ftjaetc«kt3T, -f>^?Lii:-KS8S 
n&X^;V^-«, Myf>^Sw2 i CRtfS 
w3) <&*7bfcRKlcy-f^-HD 1#:*>U m& 
fcX-f yf>^fSw4 j (j =1, 2, •■, n, j 30 

«ffs> *^->-r5cfr, ¥Sn>7 i >tc2j (j 

= 1, 2. •», n, j«£j£) t2ien-5. d©<t5fc 
UT. +tA^Cl i fcg«3nfcsfc#fcX*;i/*- 
S-f>^^^L HCioT¥JS3>T>+»-C2 j Kg 
0, a$fi<tt^Cl i ©mJEKS^^fe©-? 
fc£U X'fyf>i'ifSw2 1~Sw2nll 

[0028] ^©ftf^cisojgb-e^aio^-trc 

2 j ©l|ffiK»*CJiJniLTfT<. +t/WCl i 

14, ^.fc^AABfa&mffiV 1 ttB^EEVou t i (i 40 
= 1. 2. -. n) ©^©aE*IH1i3-B-5CtC± 
0, X-fy^^Si^Swl i ©^->^flCttX*SK85« 

mv i t^-wt^c i i &mm\zmm\s. a^h&k: 

i d^>3n^i«9©^^A5/^C 1 i fc«f 3>5*> 

u-c 2 i ©?p©mffi©«^±^s2W*v i ©^t 

ffl^»CJS:S«tplCX-f yf>^fSw2 i OkXfS 
w3) ©^PfMfcfWm^^iTA^SSafc^©^ 
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0, AABSiHi£££aiM-r* d© 
imSMvf>^Sw2i (XtfSw3) ©* 
>^ra©SSSElC«t o T&*S £ £ let 0 X*«SE© tf- 
jrtttfXftU §*©ffiMffVou tl.Vout 
2, -«±T-r^. d©Ctfc±D> d©ia?S«&*© 
Hl*«ff©^!S*^IIET2b5. 

[00 2 9] EUt© <k 5 tC, £i£*iE A C fcSSSSD B 
£&18U ^©a^tCX-f yf>y«fSwl i (i = 

1, 2, n) i**/V>*Cli (1 = 1, 2, 
n) . ROTi|3>7 : >fC2i (1 = 1. 2. 
n) >x>U-C 2 i (1 = 1, 

2, •-, n) t^Jfc-tn-etlJMi? i (1 = 1, 2, 
-, n) £&I8U +t^Cl liE^HC 
-f >y$r^L 1 iX-f 7?>^SfSw2 1 (1 = 1. 
2, -, n) » Sw3, Sw4 I (1 = 1. 2. 

n) , £f-f HDli> 6&"5WSlfSS8t£t. ~© 
0ifatJ:oT*t/v>^Ci i (ontEZfflWTzz: 
tC«fc0, XASlSi^©ffllKR^A*m85<l©SaS, 
ffi*mjE©§BS*fr5J:t*t-C*, »ft^i£&£ 

y^>^5ii^*/h$<-r-5J:t* s_ e^5©-c> ffi£©- 

£«BE £8&I5£T £ 5 /hi! ©«21Sm T £ * t> 
©T&*. 

[0 0 3 0] *^©^5^JS^©liIK0*01 

-r. *jijfi09©i&ffft^H*0i 6fc^-r. *n 
mmt. ±&<?>t&4nmmz&»T. ¥«3>f>tc 

2 1 (1 = 1, 2, n) t&^HCX-f yr>trm? 
Sw5i (1 = 1, 2, -. n) M>mL2t^ 
Y/^->^C 3©«;5IJIeIKS:^L„ *fc> *Y^^C 

3 t&mzx-i y^yym^swe i~sw6 4tM 

tC, -f>y^^L 2 t^r^^^C3©itJiJl5I8StM^I 
[0 0 3 1] ^©lEl^Ttt, fS3>f>^C2 1 (1 

= 1. 2. •». n) ©mflE*^E-n^n»2)<ics^b. 

^vf>^fSw5i (1=1. 2, -, n) *H 
1 6lCSTJ:5fc^SJT*>U. jp?&3>5 i >U-C2 
itO^^L2, +V^^C3©*g|Hlg&IC«to 
T. ^^/^^^C3©mjBE^a^KJC^fl:31i-«.. ft^ 
R's©ffi*SJEVou t*^a^DX^©jfi©-eS&5^ 
at7C*3VJT. ^^/t->^C3©*Sft^fRlc8iKL 
TX^J^-SSIO, +V^C3©tE^0 t^t? 
fct^fcX-f y?>* r SH t Sw6 1. Sw6 4St>« 

Sw6 2, Sw6 3**7«SB*»6^">tt58fc«JD#A 
T, Htf+Y^S/^C 3^©^«SMi!&-r5. I^«IC+ 
^/v>^c 3 ©iff 5iifiWi:^ft;St. &©ifa>?n 
X^TttX'fyf^fSwei, Sw6 4Sr^->tt 
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[0 0 3 2] fcLL<D<fc5«: % £S£m8lACK:±&gi6§ 

db*»ru ^ai*«:^-r ??>^fsw i i 

( i = 1 . 2. n) i*-r^S/*C 1 i ( i = 1 . 
2, n) . &^it=i>f r >^C2 i (i = l. 

2. •». n) *S5tJKS«SU *+;^>*C 1 i t&Pl 
>f>^^Lli^-f^>^Sw2i <i = 

1,2. n) , Sw3, Sw4i (i = l. 2, 

~. n) , KD lfrP>%Z>Mffl^f8.Z&& 10 

3>f>"^C2 i ( i = 1 , 2. n) £3fe5»J<C*^ 
^>^Sw5 i ( i = 1. 2. n) <b>T>^ 
i^j?L2 i^ + ^'^^CSOii^JlElK^S^L. * + 
^C3 ££5Utc;W 7f>^Sw6 1-Sw64 

[0033] *^©06Hft«©ttmKJBH«rH 1 7 
^•To *3tJ6«tt±a©»430fiW©iaB«:4jlir, 

i (i = l, 2. n) «:Jrat>*«E*/|NS<, "Ttt 

[0034] 4-, si 4<DigBfc*jCir. -en^ftom 

^niBEOA/MBfiKay V out l>Vout2>Vout 
SI 7K^T<fc5fc:, B$#Jt0- 
t 1 % J&V&mt 4— t 5CC**C>Ttt. *+^>*Cl 

3, C2 3**«U **'^>*C 1 3<D^Ef|gft£ 
O— »0ttflF*tT5. *tcm&K* "*Slt 1-t 2. & 
^at3-t4TlJ+t^>^C12, C22. *0 
T\ BSSOt 2- t 3-C^t^^C 1 K C2 1CD# 
«COC*r«BEBIlltt<!:<D— ®DS&ft£tT5 . C<D<£5ft 40 
SHMUCfcoT, A#Mi£HEEV 1 t&at)MEy out 

1, Vout2. Vo u t 3<tO^D^E^fStg-r^>^ 
+ '{f»Cll, CI 2. C13#SMt^^3 

[0 03 5] C<D<fc5fc:> 04HiS09X«^5^Wlcr> 
£££0. «EEtt*i-^jrfcEnti03ti*«fft^3 50 
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[0036] *^(Dm7 H8S0S©08§0 £B 1 8 fc^ 
*IWrtt % S3KffiBACtc^«fi86gDB*fiSRU, * 

owrestftu cn^^^^wswi i. 
swi 2o^-*©CT(c+t '*is$c izmmi, 

C 1 &<DtSctfb&£. tf-yls FNICC. X>f^>^Sw 
4 j (j = 2 i + 1 : i =0. 1, u-1) R£W 
ffr3>f r >1fC2 j < j = 2 i + 1 ; i=0. 1. 
u - 1) tmS j (j=2i + l;i=0. 1. u 
- l ) 03^B&*m&lKW&L1t®&iuffi$&lK:m 

C 1 tvmWbSttf^^tmic* y*>#m*Svr 
4 k (k = 2 i ; i = 1. m) R^?|3>f>t 
C2 k (k = 2 i, i = 1. m) i^k (k=2 

i ; i = i. ~. m) (Dmimmzm&itcimistcmm 

EVoutl. Vout2. Vout3. -0^«n = 
u + mlf^So SmHJfeW"C«, n = 3 (u = 2, m 

= 1) om^zw^ir-c^z. 

[0 03 7] $/t. *+^*s*C 1 taBfltC, 
*C 10^JE^^T5*«ffl*S^:S^l/rC^o CCD 

1, Sw22, Sw3, Sw5 1-Sw5ni^t- 
FD1jCp6&9. *-r^5/*C ICO— ^CD^CCX-T ? 

^Sw2 2£*£MU cn6^^^>^Sw 
2K Sw2 2Offe^ffi^S^0, t©fflfcSty 

^> Ffiatc-r >#**l 1 ix^-^>^sw3© 
*-YDi<mm£L£* x^?f>yjiffsw4 i (i 

= 1. n) i^?fn>7 r >1fC2 i ( i = 1. 

n> omm&vmic. ^ti-en^^^^>^^sw5 

i ( i = 1. n) ^rg^O, -O^^^LKD^IS 

Sw21. Sw2 2i>f>^^Ll(3[)m^y7> 

[0 0381 4. n = 3 (u=2, m=l) il, tB^l 
1E©^M8§^V outl>Vout2>Vout3 

iffiiffviii-ctH^^n^o si 9 cctei^T, 
WBto^t 1, S^SOt 4-t SQSira-c^, ;W 
9 * > yjR-T- Sw4 3»C (DM® *T o <t * >#5§K: U 



(10) 

17 

bfc&fc^T&^S. A7J8R8S«EVl*<tH:*J®EV 
ou t3J;DfclV)il^l:li X^vJ-yttZFf-Svr* 
3S^>»CL.fc**TX-f vf-ytfWf- Sw2 2, Sw 
3 "T5fc. ^/tv^C 1 t¥S3>f 

>u- c 2 3 Rot-r tf/t-TKicffiftSft. 

>?>1J-C 2 3 ©X^-Jl^— ©— SB****/^* 

M-tsoT'f >^^^ l i csastis. A 

ABRSSSHV 1 *<ffl*«BEV o u t 3 «fc 0 feiffiV»#nK: 
tt, y ?>if*T Sw4 3 Sr*>fcU&*ST?X< 

i t-f >y^^L ia*sassn, +t/^ci© 
**-ta:oT-f>^^Lifc«isn*. ±E©«t 

3) t*7Ufc»WtX-f y^^^TSWB 1~SW a? 
5 3©£n**H»fc*>T*CtTJj'-f *-HD 138* 
^•>U ¥fi3 >x>+hC 21-C23 ICffiSfc^TSS 
5tt«iTt5. ^WV^CIH feii£-A*BlilS5a 
JBEV 1 tffl^jttBEV o u t 3 ©S©f&BE£fBt§:U X'f 
»;f^5SfSwl 2CD*>^ICttA*Hffi®aEV 1 £ 
*f-*J\ s sir C 1 ©«EV c 1 &fi#lfc&ttt,Tfiffils»& 

[0 0 3 9] 01 9IC:feV»T, ^S3t l~t 2» 

S.tfBf*J t 3 ~ t 4©«IHT?tt, X^f y^yirm^-Svr 

m si*. M-;f>^fswi is«jw@»*>6 

©*!»|flWC*>3ttT, 3p»n>5 f >U-C 2 2 Sr^m 

>^*TSw2 1, Sw3fc«fc-5±Et^S©l)fPI'<t 
0. **/V>*Cl©«EE£WST*. 
[0 0 4 0] 01 9fc*V»T, ^Slt 2~t 3© 

fflHTB. X-f yf>^?Sw4 1 ££©$(83*1*0 

2 1^SU. Myf>^fSwl2©t7glt 40 

Edf^lCtt), ^rtv^C 1 ©«JE€riSSTS. 
[0 0 4 1] cne©0SS©f^©^A©^-1'5>^ 

>-tf-©S!£mff ^±©4>HffifcA;*jMiS^BEV 1 **3§L. 
fctC^-pfrpfcCTfe-S. I9»t 1, t4 

tt, A*SKSSmj3EVl*t (Vout 2+Vou t 3) / 

2\zmvrcmMT$>z. za&sttwimzzvT. eir 



#BB¥8.-2 2 3 9 1 5 

IS 

Swl lXttSwl 2*^>-r*Bi3©^^^ci 
jp?t3>5 ; >-y-c2 i~c2 3©5^©^-rn*i 

:3£©«E©»©»J&**£&fii£tHA V 1 ©afcJBiffi<H 
JgCfc*«fc5K:;*-r v^->ifm : TSw2 1XBSW2 2 

(r#sw3) <D*>mwzmwrzz:£T'XJ3mffi& 

2 1X«Sw2 2 (R^Sw3) ©^->KfW©iSgEK:«t 

oT&*5£iic<fc9AA«iS©£- : ?ffia t £ft;u a 
73mji«±Trs. £©^ttc<ko, c©isi8SttSia7j 

[0 0 4 2] «±©«t5C. XSSESiSACJC^feSiSS 

dbsssku znmiiizx-iyT-yifmTsv/i is. 
yswi2©&-as88u cneo^-yf^ 

fSwl IRtfSwl 2©&^©rat=^^^v'^C 1 
S&SiU M^>^Swllt^v' 
*C1 t©ft^t^7>HWlC, T.-fi/5 i >^^S 
w4j (j=2i+l;i=0. 1, -. u-1) fttf 
¥»n>x>U-C2 j (j=2i + l;i=0, 1. 
-, u-1) tft^j (J=2i + 1; i=0, 1, 
•», 1 -1) ©&?908£tt?flK&*£Lfc®g&£ufi& 

A->*C 1 t©^^t^7>HKIC, X-fy^^i** 
?Sw4k (k = 2 i ; i = l. m) &lWlt:3> 
^>1tC 2 k (k=2i ; 1 = 1, m) ii&ffik 
(k=2 i ; i = 1, m) ©a£5tflI!!&&i£5IIK:8SR 

©ffl*mBE©IS : £n = u+ml@tU =**A1S'* 
c ifcmEE£i8&r3W?8£8&StU ^oSWfHa 
{c<fcoT=^-v^->^C l ©mffiSfHWT* £ it J: 0, 

xt>iKmfe&<owifflR&xj]mmfca>m&. statins. 

!RTS/jN$<r5£tdiT#i©-C. ffig©— 5£«ffi£ 

igfcfgare € -a /hi!©maiss £g#Tfr * •& ©t & 

[0 0 4 3] #58lB©Si§8HiSW©lElS&B£0 2 0 fcf; 
T. #HJS0!ITtt« £85@gACfc£fe&iS8DBS:& 

-€-©JiJ73t7.-f »;f>^fSwl i (1 = 1, 
2, n) WtA^Cl i (i = l. 2, •-. 
n) £iS?ajlc&i&bfc®K£n®M5gi;:U cnt¥« 
3>7 ; >-y-C 2 tft^R©M5«llK*it^lcSi^UT^ 
£. Sfc, *t/V>^Cll, Clntafe55te, Z. 
ne©*w>^ci 1, -, C 1 n ©mJE£H&f ^ 
fc»©W^e*S^UTVss. ::©fflSi#g:«> f > 

1 t^-f y^>ifmTSvr2 i (i = l, 2. 
•», n) » Sw3. y-f*- FD1. D2*^>i0, * 

■wv^c i i tM^Jic-en-^n^'f vf->9Wf sw 

2i (i=l, 2, •-. n) t-f>^^LL y-T^ 
-FD 1 ©Htf)J!HlS&£&&U -f^J'i'Llt^t 
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(ID 

IS 

3£&ggL&<fc©T&2>. -f>^^Ll«SS 
X*;V¥-£ft*J[IJ8lC3i.5&«>KU 7.4 yf-ytftt 
Sw2 1, • •. Sw2 n fc-f >y^^L lW&gg^ii^ 

= 3 ©#&&097pLTV>*. 
[0 0 4 4] £H\ *JkJKM«>n#l»UTB9rr&. 

*t\ 3as«SAc*>6A#3nsmffiv i ntt^ss 

n5. X'fy^^y^Swl i (i=l, 2, -. 10 
n) *tMfiIlllKA^OMII©^T-r^TKKffc^>-r5 
*t/V^Cl i (i =1, 2. n) h^m? 
>x>U"C 2 ©?0<Dm£E^X*IIRiSmjEEV 1 
n-5. X-f y^tfmTSvrl i j&l^XLfcgfc 

^Tm^Z. A*l5«SmBEV 1 *tffi*SffV outi 

lj&t&RSn, +t/V^Cl i ©X*;!'*-© 
-ffitf-f * L 1 fc&ff) U 

i anaa«ff v outio fcfi^iUifrsgB-m. x^r v 
5. -r*t, *wv>*ci itfsn>f>*c2 1 

i'i'Ll fc— «MSBStt&x*JWF-tt. X-f >y ? >£f 
^©.fcpfcLT. **A5^C 1 (cVIXSn&feg-ftX 

>^^^l i icj:?Tftffi§ijsica6n 
•5. ci©»fp*t»to-st, tt/v^ci 3 (j 

= i + 1 ; i = 1. 2, -. n- 1) ©«ffi£±iB£|!3 

^TO^tA-^Cl i ©«££$&#&< HSf**)© 

[0 0 4 5] «±©©fefcJ:oT^n^n©*WV>* 
ciio§14/^<Tt, cajv-r/Ktttisfttto 

C2©^JEtt**KUfJJJBUT^<. Sfc. **/V>*C 
1 i tt. * i-eA*flRSS«EV 1 tffi*S£EV out© 
S©fiff*Ett$^-5c:tCJ:0. M?f>y*fS 
wll, •», Swl n©^->^JCttA*flR8SmJEt^-v 
rt^Cll, -. C 1 n©M50lEl»*lt5i»cS5«b. 

5H?Swl 1, Swl n©^">jtW©^-vy«->^C 
l i £¥ffi=i >x>-y-C 2 ©fn©mffiv 2 ©««&&»£« 
§52ffl*V 1 ©iSBgiffitHJBICfcS.fcdKX'f v^>tf 
*TSw2 i©^->l^pgSW9r-5CtTA*SJS«i» 50 



4#gI¥8-2 23 9 1 5 
©^t&SSA*SffiiS«i««UglcU AA&a&££ 

jjhsi-s-s. r©««ijt$x-<r/?>i'ai^sw2 

I ©*>BtH©gl8fc.J:^T&*.-5;ii:fc«J:D, A*m 
S&©K-*«t*»g<t:U HJAftEte-LT-rs. C©Jlt 

t«to. ji©0Kttta*mEE©ias**BitgT&i. 
[0 0 4 6] &±<D&5\z. 3c.maMAaz4&mm 

(1 = 1, 2, n) t+tW#Cll (1 = 1, 
2, n) SfiJBlcSSigU&lilBSnfflJEjaKSR 

ltX'fyf>^$fSw2 i (1=1. 2, 

n) % Sw3, y-f*-FDl, D2*e&5Kfllfil! 

*S*U CO««*BfcJ:-3T#*Y/XS/^Cl 1© 

<f>999+ X-f ^9 1 >^Sl : f*/hS<-r^Ci*tT?# 
SOT, ftJ;©-£mffi&fS£T£.5/jNg©ttE[£g£: 
S«T^-5t>©-C*-5. 

[0 0 4 7] #fg9!©5i9!£5Sfl©lHl880£:02 11;:=. 
T. *&IMr?fi. XStiiBACfc^SSSgDBSS 

8U *©ffl*t^-f »y>ysiH a swi, 

CllW'fyf>i'*fSw4 1, *t/V>^C12 
tX-f y^>^5St^Sw4 2, +t^Clmi 
Sw4m (m= n - 1 ) . ttAv^C 1 ik Stffi 
3 ^x^li-C 2 &4U*R0*9UHtt&|tHlCft8kU =*• 
t/V^Cl 1 t7-fj/f>y«7 : Sw4 1fflffife![, 
tt/t^Cl 2tX-f^f>^ : fSw42C!)ia 
jfii, *tA->^ClmtX'f'yf>^Sw4m 

(m=n- 1) ©gEttjftt, *-WV>*Cln£¥it:3 
>7 ; >-9-C2©S^lr, «lW-f*- FD3 1 

(1 = 1, 2, •», n-1) Sg^bTV»-5. Sfc. & 

*t/v>?ci i (1 = 1. 2, n) tmm\z, & 
^v>?ci i ©«£E*B8fi-r*«jW¥R*aaii/T 

$fSw2 1 (1 = 1, 2, n) , Sw3, 
— HD1 i (1 = 1, 2, -, n) , RtfD2*6ft 
D, tWV^Cl i (1=1, 2, n) ©-«t 
-f >999L 1©— S3©R|fc-tn-£nSw2 i (1 = 
1. 2, n) tiMU +t/V>?Cli (1 = 
1. 2, -, n) ©ffiSgt-f >?#9L KDtktftOfflZ 
■MUffty-f*- FDl 1 (1 = 1, 2, -, n) 
«l/TH«. *&, -f >y2*L 1 t^-f*- HD1 
1. -, D 1 n©^^t^7>h*raiCX-1 , y5 i >^Sfl 

fsw3saatTi>5. sst, -f>yi'^Li©s 

gx^;^-Sft?![E!!&»c2lSfc2e)»c, X-f v9->ifm 
fSw2 1, Sw2 nt-f >y^^L 1 ©g^t 
^7>FraC^-f 4--FD2ettttLTV>«. 02 0 
tt, n=3 0S^SM^LTH5. 
[0 0 4 8] KT> *IIJBfifil©»fPC^HTKIBr<5. 



—131— 



(12) 

21 

n*. ^yf>yS?SwltSw4 1, Sw4 
m (m=n- 1) ^fil[HlK^&O^W^T^>*rS 
*t/^Cll, Clnt?»3>f>fC 
2 OSJ<DmJBE^A*BRiS«EV 1 ST^^n*. * 
fc, Myf>^*fSwliSw4 1, Sw4m 
(m=n- 1) ffi^ylyTz&lZ^xm^o A*ER8£ 

mjE v i ^m*mmv out«to t>iS^i^iijgST«* 

^7f>^Sw2i (i =1, 2, n) £B£ 10 

[0 0 4 9] ±&<D£otei&m\Z&^T. 4>9i?*l* 
w2 i $^7LfcSra^-f*-HD2^>U 9-f 

aw^st, #fcc i j + 

2, n-1) ©«EE*±BfcH«©»ffKitjTPI 

i i(DmjE&ss^a<^S"rst>oT*^o -nicety 

T, 4^/9991* lfcf?Jn2n*SJE£ffi«T^ > 
lCD®£/jN£<t~£Il£#T#£. ££>ISDSg 
>f>U-C2 OSBEfcttfc* Kifj&nbTVK . 
*t^Cll, Cln©«EO»lt *3 

«k*A*jR««Ev i ta^mEEv o u t ©*g>«ee« 

4 1, — f Sw4m (m=n-l) <D*>m\Zfe. A# 
■UMKBEVl Wt/V^Cl 1, Cln&mmz 

^?>^5S?Swl. Sw4 1, Sw4m (m=n 
-1) <D*>m$\<D*r*ny*C 1 1, Clnt? 
«n >x>-^C 2 (DSiomffiV 2 (D^^SiSSgdi* 
VlcD&S2£ffl^Kfc££5K:, X-fy?>^*?S 
w2 i (D^->^H^S!lffl)r^2:i:TA*mS5^^S» 
&£A*mJE&^£ffi{E0£K:U A*^5ISS3i^aiM"r 
5o dOfflmS:7,-f v*>9tt Sw2 i <Z>* 4? 

>^coi|glCctoT^^Jia:tC<tDA*«85^t:- 

[0 0 5 0] Sk±.(D&v\Z. £i8S®ACfc£i££S5S 

t/V>^ClltX-<yf>^fSw4 1, 3r*Kzs 

ClmtM^f>^fSw4m (m=n-l) , * 
WV^Cln, Rr/^n>5 f >U-C2^©^R^M 



4$ii¥8-2 2 3 9 1 5 

22 

t/mTSwAKD&mL* **n*s9C\2t.Xfy* 
>^fSw4 2<D8^ tir/V^ClmtX 
-f ^f>^fSw4m (m= n - 1 ) * 
Y/^ *s9 Cln >x>U-C 2 (D&K^coraiC-e 

tl^n^*- FD3 i (1 = 1. 2, n-1) Sr 
SSU S^^Cl i (1=1, 2, n) t 

8«u i:<ofiiffli^ejc<tt>T«^vA^ci i©m 

ffi£®®-r*C£fc<kD. A*ii&sa^<7>aiS9RtfArt 

-f>y^£\ A-f ^>^3&^£/h2<T*££#T£ 

[0 0 5 1] *%^CD^1 Q$mM<D®&m&m2 2\Z 
tkT. *&1&W<DW}ftfemm*:®2 3\Ztf:?o * 

^<Dffirtfc:A-f yf>^?Sw 1 £9-1 *- HD 3 £ 
SMKU ^-f*-HD3fcJU«fc. <>^^L2, * 

* C 1 <DtlBE : £SBfi"r^«W#aSS»bfet>©'C* 
*. JKDIHW^Ma, <f>9991*ltX<{y*'>9m 
fSw2, Sw3, ^*-HDl, D2^^D, * 
t/^Cl iM^JlCA-f y^>9^Sv/2t-f>9 
^*-HD188»U 4>999l*lli 
HD 1 <D&ffi&£9? > FPfllCA-f y^>9m 
-^Sw3£SJKLTV>£o ^>^*L1©SS 

Sw2 t-f >*^*L lcDSJK^^^>Hra^^^ 
-FD2£ga*bTV>*«, 
[0 0 5 2] JETF, *^SS«^)S!ifPtC^ViTSi?aT^o 

^r, S!8gm®Ac*^A*$nsmjBEv i nu±ss 

SSSDB^ctDS85StlT> B^SmVltLTffi;^ 

*TT!:*>T££> <i>9{?2l*2 fc*ir/^^Cl t^F 
S3>r>fC20»J;oT^/V>^Ch 
3>f>*C2«$ti^ Wj7>9m 
fSwl^nt, ^^"-HD3^>b, 

^^L2O«^0(Cl^o^:^COV>T^^o A* 
V 1 a*ffl;*j«EEV outiD 'biiSViMiSlligST 
A-f y^>ypiS^ Sw2 0*£*>£i*£o "TS 

ni/$c i cDx^;^-o-e5*M>^^L i ic^a 
u a^Lx^^-i^^T-f ncsa^n 

S 0 ^fc. A^HiSmJEVl^m^mJEVou t£Dt> 
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23 

>^?L1C»1U m§S.3i*)V*-t.1t-oX4yif 
^LlKSStSn*. ±E©£3fti&gfc.fcoT, 

>i^gl J f-Sw2 (RtfSw3) S^-^LfcRfaiC^'f* 
-HD 2 36t*>U ^>f^— HDlSr^LT^lElKIC 
±T2ien-5. ^©.fcSfcbT. +^/O^Cl IC^Sf 

i^A*fliismBEv i tuttm&v o u t ©MwmBES 
^»c«a*srss®ev i t^-wis^c i 

it 3 >x>1J-C 2 ©?0©«ffiV 2 ©&^*i^fiJSai* 
V 1 <D$i&t.mwmzl3.Z>2L ; 5 tCX-f yf>^Sw 
2 (RtfSw3) ©*>B$ffi£4ffllU X-f«>5">^ a? 

#m\z&zmwiWim (B2 3#ss) tc«tt> tarsus 
■o T\ii&mmc> J &3m*>hz <rz>z. ta*T£*. 

3) ©*>^Pfl©^StC«fct3T^A^ili:lcJ:r), A* 
«*£©£-? ffi**&ffcU ffl*®Ett±T-r5. -©- 
titK d©IUK«ffi*mJEE©iaS*^It6T?feS. 

[0053] &±<d£5\z. &fanmAc\z±]mmm 30 

-f*- FDSSiftttU y-f:a--HD3iMJW:-f >^ 
^^L2, *f/V>?Cl. RtPF*&n>5 i >1)-C2i: 
ft^fR©M51IlElKS:a[?Ufcai^b, =tt/^Cltf 
m\Z, <i yPZ^'L 1 fcX-fy9 t >i'*TSw2. Sw 
3, ^t-HDl, D2*>6&-3f&|?Il^g:£8J8U 
^©OT^St^toT^-V^^C 1 ©mjE£S«?p-r-5 
dtlCfcD, AAitSSB&M©aifK&tfA:*J*8Sffi©SI 

m*mEE©PS*ff5rt*JT?€?. aferaas 

9. X-f y^>^^*/h$<-r«CtdtT#S©T. 
ttS©-£«E£3B£T£**S©«SE8fi§g«T2 

^^©Te&S. 

[0 0 5 4] *5EHJ©|gl llliS«iJ©IlIBS0S:0 2 3IC 

jg-r. *$mm-c\t, SEd6mjEACfc±«fijaEjiDB* 

SMI. tOHJ*fc^-fy9 l >jf*TSwli*ir/^S' 
*C1. -f>^^^L2, RU3F^n>7 i >'1}-C2 tft 
ttoMHBBSffiqicttMU -f>y^^L2t¥«3 
>f>tC2 ©«J?H*tMJ9K^-f *- HD 3 £SM 
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24 

ltX-f s/? i >$ r 3t : ?Sw2. Sw3, Sw 
4, ar-f*— KD1 1, D12. RZfT>2ipe>&t>* * 

±94*- HD1 l©SM£i, -f>^^L2i?t 
3 >x>1)-C 2 CDffiBMomtc^ *- HD 1 2 
LTV>«. -tbT. -f>^a»Llfc^-f*-HDl 1 
©SK^t^^^FraiCX-f yf>^ifSw3S^ 
U ^WXS/^C 1 W>W?L 2©fflMIIg&i:M#J 
CX-f y^>^^Sw4=£gfi|LTV^. -f> 
1 ©®Sx*JV:?-£lMfi@KK:ji!*fcftfc, 

x-f v^yifm^s w 2 t-r >^ *l 1 ©SM^ty 

[0 0 5 5] ETF. **JSW©i6^ICt3^TK^-rS. 
ST. ^8S«!SACA^A*$n5«JEV i nttSJSg 
DBfciOSSSt^nT, SRRE«EV1 tLTta*$n 
£. X-f 5/5 1 >y*TSwl*^fflI|lI?S*^©Wffl!m-^ 
T^>-r^t. *t/^Clt-f>^L2 > 
n>?>-y-C2©ftSJC«tt>T*Y^->5'C 1, RtX¥ 
S^T^lJ^tf&tSttS. CUT. ^v9->if 
Sfr? Swl^^T-Si. y-f^--HD3A^>b. -f 
y999~L 2 lcSa$tlfcx^Jl/^->6tft^IelKC2ie. 

ns. tnici^T, -i>?9*L2\zmmt£nzm&. 

[0 0 5 6] Jfcfc. •Y>^a'L2©miS*i0lC^fc 
Sfc^TiB'**. A*HRSit«EV 1 *«HJA«EV o u 

t«tDfeiS^BR85lIJ85T«Sw2©*S*>$-e-S. f 
•St. ^^/^->^C 1 t-i >?ir?L li>mMz&tfiZ 

n, *rvn 9 s9 c i ©x*;u=£— ©— y#99 l 

1 t^Kib. 8Hl*M-fc&oT^ >y**L 1 fC 
Sfc, AAflRSSmmv 1 Atffl^j^jEV o u 
t <fc 0 t>fi^BSS5«S6T«, Myf>^3!lfSw2t 

>f>^C2, -Y >^^L 1 tL2*lllt?>J»CSSS$ 

n, >5 i >-y-c 2 ©x^.^-©— eB*^^/^-> 

a'C 1 &5fembfta*S. -f yW*^ 1 £L 2IC^I4 
U !8^X*;^-i:^t>T-1 , > : ? r ^a'Ll tL2tCf 
«Sn-5. ±IB©J:'5^gfC«toT-f >^^L1IC 
-^tasnfcX^M-lt X-1"^5 1 >y3il^Sw2 
(RtfSw3) $t7LfeSSlC^t-HD2!ilt> 
y-f^-HD 1 2£:frLT¥*&3>5 ; >i>-C2fc:£: 

fcX^=^-», Myf>^fSw2RtfSw3S 

[0 0 5 7] «±©«fc5lcLT. *tyv>^cii:S® 
$ nfc&tffcX*;^-^ >y^7 ^ L l»C«t r> TUffi 
lelKJCJIO. $S*^<^^/V>5'Cl©mjEi95g*ff5 

=b©-e*?>. z\<Dm*)^w^m=tyy : y^c2<Dms. 
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(14) 

25 

-E-A*Bitsim£Ev i tta^eff v o u t omoms. *e 

ICttA*HRiSmEV 1 £**/XS<'i'C 1 
U JM3flsI?8K:-5£«ff£#i8-rs. X-iy? 
>^£^Swl*t:t>T*iMil©*-WV>*C 1 1¥» 
n >x>-y-C 2 ©fn©«ffi©a£Jga<£i£E8Stii* V 1 © 

VLmtismi&tziiz&SK.x-i v^yt/M^- sw2 (x 

>^^L1 £«fcSKi£ftUBfc±oTAA«ffiEi£J&©£ 

-Y y^>* r Sl^Sw2 (JtfSw3) ©;J->fltFi9©ilB 
ic <k o Tg*. -5 n t \z & 0 A*«8S© if- £ te*ta<fc 
U ta*«ffitt±TTS. Z\<Z>Z\2z\z£Q. ClODielKfi 
tttt«flE©^&a<pJIST«&£. 
[0 0 5 8] rWi'SJC. 2eS5SiSAClC^iSSES5gD 

B*g$gu t<Dthij\z^-i v^y9%=f- Swl 

;V^C1. -T>^^L2, R^¥?f3>5 i >-y-C2 
»3>7 i >-y-C2i:3£?a»C^-<^-HD3€rS^b. * 

*/v>* c i h.ism\z.^-\ni/9 c i ©mE£is&-f s 

l©mJE£§!!SrrS£fcl::«fcD, AAiSiH&MwaUfcJR 
#A:*J«8£ffi©iSB, ffi*«JEOP&£ff 3 ££*<T 

[0 0 5 9] #SE93©3£1 2#lig0iJ©lH]K0£E 2 5 \Z 
tkT. *HJS^Ttt> £JSm©ACfc:£i£g«cSSDB£ 

KD3£g«aU y-f *-HD3i:M5i|lC-f>yi'^L 
2. ttA^Cl. RtPFm3>x>1}-C2i:ftW© 

C i©i£5fl[§&iM^t:::5W*-KD4£X'r y^:^ 

ic* wt^* c i omff^iiST^^isi^a^ssibT 

C©i!l^ett. -f >^**L 1 £X-f 
ifSw2, Sw3, y-f^--HDl, D2A>S&r>, 
^-V/V^C 1 t.mm\Z7.^ y?>^fSw2 t-f > 

*- HD 1 OS«jSt5 f 7>HraCX-f y5 i >y 
&^Sw3£&i8LTV>S. -f^i'LlCS 

fSw2t-f >^*L 1 ©S^ti'^Kffit::^ 
:*-KD2;£&l£LTV>5. 
[0 0 6 0] ETF. ***««MW*fcOV»TBHirr*. 



^f8-2239 1 5 

S-f, £K«SiAC;frSAa£tU>«HVi ntt:£a£g 
iggDBfc<fcDSJ5SnT. KtSmmVl tVTtiUlt* 

fTt>T5t, -f>^^L2t*t/V>?ClRtf 
¥»:a>7 i >-tfC2©#SK±oT**^>'3'Cl, ¥ 
»:i>5 s >-!i-C2j8i»a«Sn*. X4y<?>if 

Vou tiOfeSS^BRiSlliSSTtt. X-f yf^^Sit^S 

A*HK«S©ff V 1 *tffl*mBEV 
outit) t>fiViJIRffE««T?tt. X-f ;/f>^fSw 

U -f >^**L2fcSffl$n;fcX*;V¥-fc.fcoTH 
l;+t/^Cl, ¥»n>5 i >-3-C2£35«"f-5. C 

ntctoT, -i>y#?L2\z&mznz>nj£\tm&-v 

[0 0 6 1] #.\Z. >^*L2©*a»<0ICfc-3& 

a? 2©*.^>$-&*. -rat, *y/v>*ci t^r>y 
^ l i *«ffljac^ssn, c i ©x*;^ 

— ©— saw ?li c&Ebu «aix^;i/^- 1 

^oT-Y>^^LlC#aStl5. £fc. MflSSfBBT? 
tt, X-f*^>^fSw2 £Sw3£*>SirS. f 
^^/^>'^Clt i i z «3>'x>-tJ-C2. -f>^ 

* l 1 *t*?aic^sn. spm=i>x>-y-c 2 ©x^ji- 

^-©-SS*^^/^-^ C 1 *3(6mbft*t&-f y#>;5 

lii:»iu aax***-ta;oT'f>yf ^li 

30 1 iC-^SaStlfcX^V^-tt, X'fy3 l >y«TS 
w2 (RySw3) &*7V1tmm\Z, HD2 
*t^->U y-f*- HD l^LTA^IllKIC^TSie 

[0 0 6 2] «±©«t5»CLT, *tA->^Cll:Sa 
^nrc^^x^^-S-f >^^L 1 CioTM 
leJS&tcSIO. »*A<*lrAl^C l©«ffiliSI$ff5 
fe©T?*5. Jl©«DiILT¥?B : 3>T : >D-C2©mjE 

•€-A*BRfiS«BEV 1 tm^mffVo u t ©g©mjE£S 

tttX*BR^*ffiV 1 £.*r*/M'9C 1 *®5BfcS^ 

n#i®mz-T£.mi£z&%rfz. x-f^? 
>y^s w i *^>i-sttta©^¥/^>^c 1 

3 >t>D-C 2 ©f0©mffiV 2 ©^^^SSdStiJA V 
1 (Dffl&tftQmiZUZ&^Z^ 7f>^f Sw2 
(Ri;Sw3) ©^">^SfflffllL, X-f ^^SS'f 
Swl©t>W£-Stt«i:. A^jSlSjS^©^ 

50 it, -r>^^C«fcSISS5^IC«k^TA*«8S^© 
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(15) 

27 

X-f yf>^«fSw2 (StfSw3) ©*>B5fS]©Ii 

u a*mE»±T-r-5. cocitiD. ;r©iEi?&ttffl 

[0 0 6 3] K±©<k5fc, 2S5«BAC»c£ifcgi£g 

c i o&mEtstmmzM*- hd 4 tx-f 2/ 

?> : ?3H L Sw4©iitf!JIIl8£8$8U +V^C1 
tM^C -f>^?LliX'f'yf>^ ; fSw2 > 
Sw3, ^-ft-HDl. D 2«^&2$lfllf 3^ 
U £©fHSP#g:fc«fcr>T*V/V>$'C l©mflE*«ffll 

HIE. W*mEroSiSSrff5Ci:*^#, ftftti 
SB < t 3 Z. t \Z «fc -o * A* s s9*"< >y * 

[0 0 6 4] *893©S61 3 5QS0IJ©Ie!8&0£02 61; 

9C1. M^>^Sw3, -f>^*Ll. y 
-f F D 1 , >r>K2 ££ffi©Mja@ 

Sw3©88£i> Wt-FDliWa^C 

C 1 tX-f y?>^ : PSw3©fi?iI[Hl!StM5iI»C7.1' 50 

4*g|gL/Tv^. -r>^ni©sax^ 

t-f>^:?Ll©S&RjSlt^9>HiaiK:^'f^— HD 
2£ffiKUTV>5. 

[0 0 6 5] KT» 44HMoM'IC'3fr>TK9ir«. 

-5. X-fyf>y*?Swl, Sw3*<iH?il|HlS8a>S© 40 

■D-C2 t-f>y^^L l©#&£«fc^T*Wtv'$'C 
1, i?«3>7 ; >U-C2*S^S$n-5. d©Sl^S«58 

y-f*- PD2jBfc*->U -omLltW 

Sglbtf-5. cn&Cttlla, lbfct3^T©^ffi 

[0 0 6 6] -f >999h l©««E*»0Kfc:jfc 

«. A*HaS«EE V 1 V outit) feXWR 50 



ftii¥8-22 3 9 1 5 

as 

5. "r*i, tt^Clt-f>W*Ll««S 

n, ^-wis^c i©x*;i/^-©— «aw>^^L 
sasn-s. n©»^€«ffi2AtT*. x*aft 

Jgmffi V 1 WUftWE V outiD t>fiV>BRS5«ST 
tt, X^^>^3l : ? : Sw2iSw4 T 
St. *t/<->i'CltfJS3>T>tC2 > 
9 L 1 J&tg&Sn. ¥Sf 3 >^>-tfC 2 ©x*JMF-© 
-»*»*¥^^C 1 SfcSL&tf&'f >f94ri. 1 IC 
{Mt. Sai^JMr-tJioT-Y >999~L 1 fcSSt 
Sns. Il©fibf^*ttJI2Bi:-rS. Jin&©ttll2 
A, 2 B KOVsTOStoHsBSSB 2 8 fc^T. 
[0 0 6 7] ±E©«fc'5!S:jie»C±^T-f >&29L 1 

C©iff£llM3tU -€-©^ffi[Hl?SS:0 2 9 fc^ 
-f. C©<k^tCbT, *t^ClCSSI3nfci}i» 
fti^M-S-f >999l* 1 KJ:?Tfttt|glBlc& 

t). 5!|^<+-V/ , «^Cl©«ffillS*fT5 i b©T?» 
•5. r©JSD5IbT, ¥ff3>x>ii-C2©«£Ett»* 

mffiMS. V 1 tffl^mffiV out ©M©®BE£fEte31t 
•SdtlCfcO. X-f ■y^>^?Swl©^>^flC«, 

w i fli^-TSittga©**/^* c l >x>-9- 

C 2 eftflE>*JE«>l^#£ttffilt(Bft V 1 ©StfgiffifK 
^CS:5J:5tCX-1'2/?>^^Sw2 (RtfSw4) 
©*>«fWSWffllU, My^^TSwirot^ 

»fcJ:oT**l«(l*5ftJIMfU Sfc. -i>9991. 
1 CJ:*IEiiS^fflfcJ:t>TA*«SiE»»©fiiS«S^S 

[0 0 6 8] £A±©«t5lt, r©*JS^J«lo©-f >^ 
^ * L 1 fcA*«»S**0*ir/V>* C 1 ©mfiEUSS 
atB*»fc*TVJ5. C©ffi«Jt2:X-Yy5 1 >^ 
ffSw2 (&lXSw4) ©^->^rK©iilE>CJ;oT^ 

TTS. ^©^tt«tD. C©HIKHa*«fiE©BBfi*t 

[0 0 6 91 £4±©«t^»C. ^85e®AC»C^&fi«SSg 
DBCWIU ^©tB*tCX-f yf>mSwl ts 
w2. •f^j'Ll. y-f*— HD1, RlPPit=i> 
7 ; >U-C2tft^f©M?iI[slK*at50»C^U +V^-> 
1 £X-f y^^*^ Sw3©8tt^tt. ^-f*— 
HD 1 t.W-mn>=r>^C2<DW^kO)t^9^^-\ t 
D3^t. tt/t^C 1 W-f »f >f3(fFSw 
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29 

3 <DiS?!HElKt3£9l|fcX-f v ?>>/%TS w2 

L. ^-f^— HDlt¥«3>x>lJ-C2CDS5lI0Bt 

l©J8Sx*;i>*-&A?S5@Klc2£Sfcai;:, X<5/^ 
>^$fSw2 £-f >3TP9L 1 ©&$S£,fcif 5> FH 
fc^f *-FD2£&KLT, *tAS^C IffllES 
ffilffil-r^ctlciO. A*iSi3ifclI©»S9:RtfAAmiS 

[0 0 7 0] #&91©S§14§&&g0J©lH]?&ei*B3O»C 

**JS^tt. ^8^iSCTt^V»T, n = 2tUfclHlS-p 
^SSSSACA^A*SnsmffiV i ntt 

©$jw§*t-e*>-rst> *t/v>^ci 

^>U-C 2 ©»©mjE*«A*Ji8SmjEV i s-esm^n 
•5. X-f Swl lA<t7Lfcm X-fy 

^>^SI^Swl 2St>3tT. tt/V^Cnt 
«tn >x>iJ"C 2 ©fD©mjESX*itS5«EV 1 *T 
^5STS. Z\<D£5\Z. X-fs^^HS^Swl 1 tS 
wl 2£P*#£3-eftffr^-5d£fc«fcD, AA«85I i 

[0 0 7 1] ^yf>^fSwl2^>I/ 
TV>£Mtt£TF©.fc5&!ife£fT5. A^MSSmjEV 1 
*iffl*mEV outiO t>BVsfllitS5aig?T«, X-f y? 1 
>^Si : ?Sw2 1&*>2H:Z>. T££. ^W^S^C 

1 1 t^y?99'L\tmm\zmsi-zti. *wv>*c 

1 lox^ji^-eHWW >^?*Li£fMhu 

fc. AASRSsmm v 1 *tm*«jE v o u t «t o fcffinsis 

8fc«eBTK, X-f y^y&TSw 3 £:*>«!£©££ 

c 2 ©i*;i/=F-©— wtv^ c 1 1 

[0 0 7 2] ±IE©.fc5fc®gfc:,J:oT-f >^^L1 

2 1 (RtfSw3) **7UfceiBgty-f HD2*< 

94*- HDl^LTA^fIsIK^Tiie»n 

•5. x-r-v5 i >ysi?swi 2^7-r^tn^ic^i; 

X-Y y?>^*^Swl 1*»*>U X-f «j/^>;73i?- 
Sw2 2l:»LT±g^5'? : >J'38fSw2 1 t^U 
»flMC±o-C*WV>*Cl 2 ©fiBE^HS-r*. d© 
±5ClT*t/^Cll, C 1 2 fcS&$n&&# 
fcx:fclU*-*-f >y**L lfc«fcr>TjUi?T[Hl8K:j£ 



(16) ftgl¥8-2 23 9 1 5 

0. fWK+t/I^Cll, C 1 2 ©SflEHSSfr 
3t)©-C*-5. Cl©»DSUT¥S3>?>iJ-C2©« 
fftt»-*tiiJnbTV><. ^t/V^Cl 1. C 

1 2 tt. *«i;-€-A*aRiS®EV 1 tm^mjEVo vi t © 
S©mJE*Effi$-B-5Cli:K:«t0. *-f y^^STS 
w 1 1 ©*>l$fc:ttA*iRiS«JEV 1 i**Atv*C 1 
lSB^Ifc&filU X'f yy>£f*TSwl 2©*>BS 
IdttAABISiSmffV 1 t*t^Cl 2€dBMcifctt 
U ftlSr[§l?&K:-5ettBE£«i&T-5. SBK. X-f«/^ 

jo >* r * J f-sw 1 1 stttaw^-r/tv-^c lit 

JfS3>5 : >1}-C2©ft©«EE. RtfX-f yJ-ytfZFf- 
Swl 2*t^->f-5i£*(l©+ J rAv'^C 1 2 
x>iJ"C 2 ©»©«EE©ifc«?at£:i£&iSffl:*J V l ©&JB 
t««l^»C^5«fc5»^ 7Yvf>i'fi'Sw2 1 > S 
w2 2 (RlfSw3) ©^>^p B 1«:MfflI-rSii:TA* 

f>^fSwl 1 tSwl 2£P?#f!lTgSffr*ttTA 

20 Sw2 1, Sw2 2 (RtfSw3) ©^>Rf^©siSIC 
«fct>T£;ta d £ 0 A*«S5©tf-^fi*tSift;b, 

®EE©SiS*«PlfET?feS. 
[0 0 7 3] K±©J:5lw, £8&^EiACfc:£&&fit8§ 
DB*88SU -E-©a*{CX-fv?>^^Swl 1 1 

/Xi/^Cll. C 1 2 £.M9i\Z-4>y&&L 1 £X-f s> 
f>mSw2 1, Sw2 2> Sw3, y-f^-HD 

ot+t^Cll. C 1 2©«BES*IWr*J:tlC 

.to. A*iSSB&^©8iiWRtfA*ms&ffi©iis&, a* 

?>y^ : F*/hs<-r'5c:t*<T#^©T. ffis©— ^ 
ma sss^-c # 5) 'monmms * *> ©t& 

•5. 

[0 0 74] #f89I©$g 1 5 nmW<D®%WZ® 321: 
^-T. Sfc. *HlfiM©A*mS5^*H3 3IC7K-T. 

U •^©a^JfcX'f yf>y*fSwl lt^*-H 
D 3 &&JkU. ^-f^"- FD3 tM^dtC, -<>^^L 
2, ft/V^Cl 1, Rlfff3>T>-!i-C2tAf 
©365aisJKSCl5iJC^bTVi-5. ±SS«SSD 
B©tBAt» +WV>?Clli¥a3>f>fC2© 
S»jiSit©iafc, x-i'yf>i'$fSwi2W^v> 
*C 1 2©il?BlHlK i S:S^UTVi-5. 
^Cl 1. CI 2tMJlJC. *W^C1 1, CI 2 
©mffiSrISSf Sfc*©SOffll^g*^UTV^. r© 
50 SlSl^gtt. -O^^^L 1 tX-f^5 1 >^lfl : ?Sw2 
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31 

1, Sw22. Sw3, *T-f*— FD1, D2>5>5fc 

o. ^/t^c 1 1 t^m\zx-i y3->trm = f-svt2 

w2 2$m. -f>^**Ll W-f#-KDl©* 
FffflfcX-f yf-yPSS? Sw3 
-f >^*L 1 ©8gX*JV3r-£fi?Sl5l 
X-f -;f>^*fSw2 1. Sw2 2 
* L 1 ffl^t^? > KBfl t^-f *- H D 
2 £&8UTV>2>. 

[0 0 7 5] KT. *SI!S«©lil^lCt5HT3iWri. 

©^T?^->-r-5,i:, ^>^?L2WWV>^C1 1 
<D^S»C«toT+-V^^C 1 1. ¥I3>T>1)-C2 

BB, X-f yf^SSfSwl 2$^->SiJT, *WV> 
* C 1 2 t?i3 >x>U"C 2 <Dfn©SJBESA*liiSm 
EEV 1 S"C3Si1"5. H©££, ^*-HD3A^> 

u -f>y^^L2icsa3nfcx^;v^-«. 
i/^cn, w-m? >x>u-c 2 Kg ens. * 

•fAS^C 1 2^©^SlC<tt>T»>«rCXAmiSl 2** 
T^tjT^fct^lC, IStfX-l'y^ySi^Swl 1£ 

sfi^swi 2*t7U «tt^ne.©»f^a:i^i;T?* 

H©«fc5fc, X-<7f>^fSwlltSwl2 

sttf^^-B-scttciD, fiJSi it i 2©sre<&*A 

CO 0 7 6] Jfcfc, X-fs/^^Jli^Swl 1^7L 
T^-SFflttStTOi^^ift^Srff^. AABSSSmjEV 1 
ifithtimS. V o u t «fc 0 fciKVilRSSUjgS-Ctt, X-fs/?- 
>^lfl : f-Sw2 1 £:*->£-e-*. fit. *W^*C 

i it-f>^^Li*«!t«4n. tw^cn© 
jimmmmv i jmutj^je v o u t «t o fce^sKss^ss 

Ttt. X-f ^?>^?Sw3S:*>«Sg©**ICL.T 

2. >jrjr?Ll#*&tt3ftT. ¥*i3>5 i >-9-C2 
©X*JV*-©— AtS'i'C 1 1 

>f >y^^LltC^g)b. ffiflX^^-tftcT-O 
y^^L 1 ±f3©«fc3&i&g»::<k-=»T-f 
>^^l i ic-Rf^«$n&x^;^-tt, X'f-v^ 
>^fsw2 i (s^sw3) vrcmmzy^ 

t-HD2A^>U ^-f ^-HDl^LTft^lslK 

*»*»£t>H«fc. X-f »;9 : >^fSw2 2 IC^tT 
ifEX'f y?>if$¥Sw2 1 fc^Ui&fHcfc^T. * 
-WV>*C 1 2 ©SJESHg-f-S. C©i-5tcLT. * 



(17) fS¥8-2239 1 5 

32 

*n*9C 11. C 1 2 fC#StSnfcj?i»ftX^J^- 

tt/5^Cll. C 1 2 ©mjEUgfcfrS *>©■*?* 
5. C©»DSUT¥«3>7 t >U-C2©mflEtt«i*IC 
JfJnl/TVi<. tLlt. ^W^Cll. C12K. * 
«t-5-A*SRiS«fEV 1 tfflrtSEVo u t ©g©SJE£ 
EteS-SSrilCkD, ^yf^fSwl 1©* 
>l^»CttA73Bi?iS®EV 1 £*WV>*C 1 1 £tt3*JK: 
X-f y^^^fSH'Swl 2©*>l$fc:«A*M 
JO SSmjEV 1 t+YAt^C 1 2 SStfilfcS&U ft*S® 

w 1 1 A^>TSiSif©^-V^->^ C 1 1 >^ 
>U-C 2©Sl©mBE, XtfX-f ?f>^fSwl 2*t 

^•^-r-sacKro^-v'^v'^ c 1 2 tw-m^ >^>-tfc 2 

©?P©SJBE©8lS^ ±fc62Stti?jVl©£j&,!:««0& 
fcjSS±5K:X-f y?>^SI^Sw2 1, Sw2 2 (R 

«sw3) ©^->^H*Mffli-rscitT, \ijnxm.m 
fswi itswi 2fc«fcoT*n j en85n*miS£fi 

2 1, Sw2 2 (RtfSw3) ©^->RfK©HS»C«ko 

r^^^tta:t)A*ms2©br-^<i*^u 

«JEtt±~Ft-5. rOdtfciO. ^©HKliffl^mflE 
©§g&**T>JigT<&-5. 

[0 0 7 7] :oj;ol:, 3?55S®ACfc^ifeS«agD 
BSMU. ^OfflAfcX-f yf>mSwl 1 

£^1.2, ^WV^Cll, RlPFfin C 2 
50 £ftffi©&?!llBj?&£i&?iJK:8:MU ^SEStiSSD 
BCfflAt+WV^Cll, ¥?Sa>5 f >-9"C2©S 
8S££©ffiK:X-f yf^JffSwl 2t^V^C 
1 2©e?nj(s!?&£&l&U *t^Cll, C12i 
MJiilC-f >y^^L 1 tX-f5/5 L >^^f-Sw2 1, S 
w2 2. Sw3, y-f^-HDl, D2*^&5MSf 
g*^b, ^©Mffll^StCioT+Y^^C 1 1, 
C 1 2©mffiS^TSrt{CJ:D, A*KgB&^©*ll 
®R^A73«SS<S©IIS. £U*mffi©IISSff5rt^ 

«a^e *s«t?# t> ©t& 5 . 

[0 0 7 8] *^W©^1 6HJS0S©[HlS&0S:EJ3 4fc 

SS?U ^©tUTJCX-f yf>^fSwl 

-HD3SS^U, y-f^--HD3tM?0lC'f 

L2, +t/V>^Cll. XlPF?i3>^>i*-C2 tft 

is 9 a iomm®&t3m\z?'i*- HD4tx-f^ 

50 ^>^^Sw4©it55lElS«:^U. ^riSSiS 
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(18) 

33 

gDB©tttfj£=*W<>'*C 1 1. W-m^ c 2 

©gfiSiit©^;*^ y?>ifJSHPSw 1 2 £*WV> 
*C 1 2©fll?U@8£8«U *t/^Cll, CI 
2£M5flfC**/V>*C 1 C 1 2 ©«JE£P?g-f -5 

iHffli^e£88rrs. £©sjffli^g:«'f >^^l i t 

X'fyf>^fSw2 1, Sw2 2, Sw3. 

— HD 1, D2i»5&D, *Y/H^C 1 1 tM^fc, 

HD1£88U ^n^Cl 2t^f >^L1© 
ffll:Myf>^Sw2 2S8«U -f>^^L 10 
1 i^-f *- HD 1 ©g&Rj££ HHfcX-f a»*> 

x*;V*-£ftffi[el8»;:2tSfc#»;:. X-f y^>f3!HF 
Sw2 1, Sw2 2M>^i'Ll©SajStj'7> 
FHfca'-f *- HD 2 *g8LTV>£. 
[0 0 7 9] **JSM©iS^K:^ViTIKW-rs. 

iSgDBic«kofi8SsnT, Mssmmvi tbTia*s 
ns. ^-fyf>^ifswi i**m?iihik^&©^® 

9c\2 ty-mzi >?>vc 2 ©fo©«jEsx*aiii^m 
Ev i *T*m-r-5. d©ttr, AMsusmff v 1 #tB 

A«JEV outiD fciS^DftSSiIigS©^^. Xrf y 
?>^Sw4St>l/, -f >^^L2»C#S(5n 
fcX*JI/^-tt^v/V>^Cl lCStStl*. A*BIR$5 
SJE V 1 atfflrtSEV outiO fc&^URSfrSSB©^ 
\Z\*. HD3*t*>U -f>^^L2JCSat 50 

c 2 Kg ens. sfc. *-wv>^©^c<fcoT# 

AlCX-fy^^Swl 2*^T-5A*«SSI 2ifi 
TAbTtfci:fl:«tf7'fyf>^fSwl 1 
>f-5. X-fyf^^fSwl 1 £:ft-r3A*«i& I 

jfifSwl 1 tSwl 2 £g&f££-tM>;i A* 
mSS I 1 £ I 2 ©»T*-5A*mtS I i n SSi&KncSI 

[0 0 8 0] *IC, X-f y^^^SITSwl 
TV>srafcmT©<t3fc»f££fr?. flRSSlWCttX-f 
•yf>i'3!lfSw2 1£*>3t5. *WV> 
?Cllt-f>^?Ll*^n, +t;^ci 
l ©x^*-©-^*-* ?li Kg® U ffi^ 

fc. BRS5#«BTttX-fy5 L >^Sl^Sw3S^->«®© 
•9-C 2©X^JV^-©-^*^-V^->^C 1 1 S^SU 53 
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fca*e>-r >^^l lic^au atmx*;i/=P-£&o 

0 x-f * l i fc-f^sasn&x*;i/^-tt. * 

'fyf->i'$fSw2 1 (S«Sw3) St7bfc80 
fc^-f*- FD2*«:t->U ^-f*- HDlS^-LTft 
^@KlC^T2ie.n5. ^yf>^fSwl2*5t 
7 UT V^S^fe^lCZ-f y ^^SSTFS w 2 2 \Z~D 
V>T, ±§E;W yf>^ : FSw2 l£HCE&f££fr3 
CtCitiT+t^J'i'C 1 20tff*SB8t5. C© 

ipicbx, **/v>*c 1 1. c i 2 t#asn&^ 

#fcX*Jl/*-&-f >^^L 1 fc«fcoTiHi?[sK&K:2! 
0, <*W^ ->^C 1 1, CI 2©®EIBfe&ff 

3fe©T»S. d©SDjgUT¥?&n>x>-tJ-C2©m 
m»»*lCiiJDbTVi<. *fc. *t^Cll. C 

1 2 a. ^«k^-A*asiis«£Ev i taamffv out© 
w 1 1 <t>*>mz\*xjimmn&v 1 t^-^ci 

1 eHMCftSKU 7^fy?>^?Swl 2 ©:*>!$ 
fcttA*8KS5«lffV 1 t+t/V>?Cl 2 eflBICSHg 

^yirfswi i©^->ai{r©^A>'^c i lii^m 

3>x>-tJ-C2©fa©mff, Rtf, A< vJ-ZsVWf- s 
w 1 2 Ct>M©+t/V>3' C 1 2 >?>it 
C 2©Sl©«BE©»[^*^aEfiSSffi*V 1 ©fejgtffiffi 
Jgfcft-5<fc5K:, X-f y^>^5fl^Sw2 1, Sw22 
(SUSw3) ©^->^fKS«ffll-r«)J:£TA*^8S& 

jg©-aii&^*A*mffi«^tffl«^icL, x-f^^^y 
ifswi itswi 2t«koT-en-€ : tissEnsasss 
sfe-&t>-&, A^its&fcffi&WKisi^a^ xijmism. 

HZmfflTZ. ^©<B<Htfc*X-f yf>^S 

w21. Sw22 (S.t^Sw3) ©^->^M©ii^»ca: 
oT^S^iiaD. A*miSS©lf-i'ffiA^-ffcU 

mffi©isgf*f5itg-c*s. 

[0 0 8 1] Cl©J;5tC, X«S«SACK:£Sg«ES8D 
B^SiKb, ^©tH^JlCX-f y?>^SflTSwl 1 
-f:*-HD3£&SgU HD 3 tM^lr-f 

+t/V>^C 1 1» RrX^3>5 ; >^C2 
£ft^©M?9EK&it9(IlcSSU -<>^^L2. + 

-f y?>^3!l^Sw4©iS5!Hl!KSS«iU 
SS5SDB©ffl*£+-vA^C 1 1. ¥*&3>7 ; >-tf- 
C2©g^t©KICX-1'y5 L >^Sl^Swl 2£^ir 

i 2©a?iiiHi!Ss^u +t;v>^c 1 1, 
c 1 2 tmmiz'f >y>? *l i izx-i v^ifm^sw 

2 1, Sw2 2. Sw3, HD1> D2^e.^i 
•SfOTP^afc&SIU ::©M®#aic:«J:t>T^-vA->^ 
Cl 1. C 1 2©SEE*MffifrS^t«C±0, A^Bil 
g[^©ffllSJRl/A*m8Sffl©Si». m*HJE©S9g*fT 
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[008 2] *%93<D3i 1 7 *8£eg©[5J?&a£B 3 5 \Z 

^JSCTTtt. 3£iftmKACfc£^i6gDB£&S!U 
-^©ttiTjKX'f y^^Si^Swl lt^^-KDS 
i©it#lli!Bfc, ^yf^fSwnt^*- 
F D 3 2 ©it^HlK^M^CS^ U :*- H D 3 1 

fc, ^^-HDS 2 t¥»n>7 i >U-C2©HlC'f > 
9 tin. 2 2, **A->:*C 1 2 ©S?U08&«8U 
+ t/^Cl 1, CI 2i^lC+r^->^C 1 1, 
C 1 2©«E£iS&-f5S«SP^g:£&i£bT^£. HO 

1. Sw22. Sw3, y-ft-FDh D2*5S 
D. +t^Cl UC^JC^-f5 1 >^ ; ? 1 Sw2 1 
M^i'i'Ll, y-f 3"— FD 1 <&gcl8L» 
? C 1 2 t^f >^3-L 1 OSCX-f y f>^fS w 20 
2 2&&&V, <i>#>7 9\. 1 ty-T^--HDl©8^ 
££^>Ffimcx^y^>^iS : PSw3&&$UTV> 
S. Sfc. -f >y^^L 1 ©SSx*;l4 J -££*?fleIS& 
C2l-5fc*t:, 7-f7f>^fSw2 1, Sw22t 
>y**L l©^At^7>HP^fC^-f^-HD2 

[0 0 8 3] sat, *mmewwimz-2\,'>T%iwrz. 

-f>^^L2 1i^/V>^Cl 
1 t©*filCi^T^-vA^^C 1 1, ¥i3>f>t 
C2H*tSn5. M7f>^?Swl 1*^71 
fcSlffl. X^yy^^ig^Swl 2£:*>3-B\ 
^^12 2^/^0 12, ¥i3>f>D-C2t 
<D&m\Z£-oT*r*rtl'i'C 1 2. jp?fzi>^>*C 2 
£3Smf-5. £©££. ^t-h'D3 1^t>U -f 
>y^^L2 lfcg8£nfcX*^*-tt**/V>*C 

I 1. T?tn >x>-9-C 2 HSt. X-Y y 
f>^fSwl 2*»*:7LfcMH. ^-f*-HD3 2 4? 

*t;t->u -f >^?L2 2 csisnfciMf-a 
*tn^c i 2, y-m=i >^>-y-c 2 r 

©«fc3fC» X-f y^>^3?^f Swl ItSwl 2*n% 

[0 0 8 4] #.\Z. X-f-yf^ffSw^^L 

tffflTj^EV outiD feiiSViMS5llJgBt?«, X-f y 5 1 
^3HfSw2 1 *WV>*C 

I I t'f >y^^n*i^$ti. tt/v^ci i© so 



ftH¥8-2 2 3 9 1 5 
x*;>¥-©— SAM >&ir&l. 1 K&ISU 

M-taoT-f^i'Liiciajns. a 

V 1 *<ttl7jm£EV o u t «fc D *>[£^8R82£& 

2, •f^^Li^asa y-m?>7 : >vc2e> 

X*JU=F-©— H^+t/V^Cl 
>5f**Ll£IMhU «SX*J^-tfttjT>f >^ 

ltc^asns. ±E©i5^jagic<fcoT'f> 
Rfsasnfcx*;^-tt. x-fy^> 

^Sf Sw2 1 (S^Sw3) *^7L-itWra»C^-f^- 
£TjttSn*. X-f s/^^fSwl 2dt^- 7 -r^t 

mn\zmfx-i y^>ifm^swi ia*:*>u x-fy 

y^^SIT S w 2 2 fcr?^T±EX-f y ^i/m? Sw 
2 l£HC»fe£fT5£<fcC<fcoT*Y/V>*Cl 2© 

[0 0 8 5] £i±©«tplCbT, ^Ay^Cll, C 
l 2 icsasnfcsfca-fcx*;^-*-* >?i7*L 1 k 

1 2©mjEIIB£fT5t>©TNfe-5. H©SDjgbT?¥« 

a>T>D-C2<on&\Z&*\zmtiaVT^<o * 

t/V^Cll, C12H 38£*Xl3ffii&n&V 1 1 

ta^mffivou t©s©«E*Eigs-a:^i:tic<fco. 

X-f yy^^sTPSwl 1 ©^->^tCttA73SR85®EV 
1 t^/t^Cl 1 StiOTCffiRU. X-f y*y9X 
fSw 1 2 ®^->^»C«A*M2SmEEV 1 i^W^* 

c 1 2&MM\z&m\^ ft^r0^c-^mffS:«^-r 

5. SSIC, X-f 5»?>^*TSwl ld<*>r^Bfi5 
ro^-^A->^C 1 1 £¥?&a>^>lJ-C2©?n©«£E, 

rixx-t 7f^ifswi 2*^>-r^Bitr©^^A 

C 1 2 >5 ; >1J-C 2 ©Sl©SJE©&Jg#, 

±&mmmjjv \offl&t.m®m\zis.z>Zio\z7>'i 

^$fSw2 1. Sw2 2 (RtfSw3) ©^->KK 

mtn®imzv. z:<D£ot3iM&t&miz£.2>nfafo 

m> RZfiX'f yf>i^ifSwl 1 tSwl 2*P$#® 
-Cl6^$-&TA*miS*a^e5»c5l^2 ! tIc: t fcJ: 0. 
Alj&mtitHZWffl?*. H©«m*X-f yy^ 
>^SI : fSw2 1» Sw2 2 CR.tfSw3) ©^>^r B l 
©i@Sfc<t o T^2> ZL £ fc± 0 A*«8S© K— £ 

«ffl*«£E©ISS*f5Iffi-e*«. 
[0 0 8 6] £A±©J;5C, 3285SiSACK:^ffiSSSg 
DBSSSIU, ^-©a*lCX-f yf>^fSwl It 
^-f^--HD3 l©B5!!IsIKi:» X-f y ?>^SI^ Sw 
12t^t-HD32 ©It[5!JlsIg&£ffi?iJfc:S5&U ^ 
-f^— HD3 1 tM^J»C-f>^^L2 1. 
CI 1. &tm&:a>x>-*C2iiltf©&5a@!&£it 
JOCSaiU ^t-HD3 2t^;V>^C2 
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©HlCf >999l. 2 2, +-W<->* C 1 2 0>\gM®& 

ssstu 3ri-/iis*c 1 1, c 1 2 izmnzmm^Et 

1 2©f^S^I?T5rtlC«J:0, A*£Sifc£©aHH 

^i'*, X< y^^St^S/Jv^f*^ 

[0 0 8 7] 8S£SS09©@K0S:H3 7fc 

**JSWTtt. £8S«EACfc£afc£8£8DB£ 
8ttU -ecffiAfcX-fy?^^ Swl 1 ttJ^* 
-HD3 1©»MH?&. ^yf^*fSwl2t^ 
•T HD 3 2 ©SttfUlHJI&fcMyiHCJ&KU ^-f *- H 
D3 1 £&mZ'{ >^^L2 1. ^t/V>^Cll, 

>x>-y-C 2 tAW©M5!l[HlffiS:iI5iJCS^ 
U 4>999L21, **ni'd?C 1 lOtftfiJH&i 
ftmzf'i HD 4 £X-T yy\>4f*? S w4ffltU 
HIK&S^U y-f*- HD3 2t¥l3>f> 

•tf-C 2 ©ffifc-f >^^L2 2. ^W^C 1 2©il 
?iJ|h!S§£:8SSsU +VV>?C1 1, C 1 2 iM5flfc+ 
WtS^C 1 1. C 1 2©a£E*8BfiTSS!l»^a*S6 
g£LTV>-5. JlCKffil^SH'f >^*L1 iX-f y? 
>^?Sw2 1, Sw2'2, Sw3, 94 3"— H D 

1, D2A>&ftD. ^/tS^C 1 1 -fcMJWCX-fy? 1 
>^fSw2 1M>^?Ll, ^-f^— 

^t/^?Cl 2t-f >^^Ll©K»CX-f 
7f>^fSw2 2 4i^U -f>^f^Llfc^-f 
HD 1 ©SSiB^t^^HElCX-f y7>9*=FS 

2 1, Sw2 2M >999L. l©85tt&tyy>HH 
icy-f *-HD 2 eSSKUTUS. 

[0 0 8 8] ETF, *SWS03©i4^ICt?^TiaiB-rs. 

gtgDBK«i;Dg85£ftT> MSS«EV 1 1 bTffl*^ 
tl-5. X'f 5»f>^fSwl lAt^S@K*^©SIffll 

1, ¥-m=i>7 : >-9-C2 tOXmiZii-oT** Hz/PC 

1 1, jp«ri>x>-9-C2tt^m$n5. Z4v3 L >9 
$fSwl ltf:J-7bfcR!RU X-f y^f^Swl 
2£*>£1*\ -f>^?L22t^->?C12. 
¥»3 >x>"t)-C 2 £:©#SI::<koT**/V>* C 1 

2, ¥«3>x>1J-C 2&zm-fZ>. d©£€r, A*BS 
8£®E V 1 ifitUJl^KV o u t «fc D %>i§IV>§iUSllJg?©i§ 
^IC«, y-f*- KD 4 -f>^?L2 1 
(Cga^fcX^M^-S+WV^C 1 1 CM*. A 

tiM^mm v i *«ai*mHv outic fefiviflifis^es 

©«-&£«, ^t-FD3 1)5»t>U 4>999~L 

2 ltCg^SnfcX^^-tt^Y/V^C l Jp« 



(20) #H¥8-223 9 1 5 

38 

n>x>-y-c 2 (c2ie>n-&. s^. x-r y?>^?s 

wl2*»t7l/fem ^*-HD3 2*t*>U -f 
L 2 2 iCSSSnfeX^^-tt^^/t^ C 

12, y-m? >x>-y-c 2 fcsi^n-s. r©«fcotc x 

-f-yf^SfSwl ItSwl 2£B3#t5T©f£$1*- 

[0 0 8 9] 7-f*/f>^fSwl 2At*>L 

TV>£Htt, ETF©<fc5fc8lfe«:fT3. SR85lUg5Tex 
10 'fyf>^ : fSw2 1S*>4e5. t5t. +t/t 

•>^ci 1 t4>9ir9Li&&mzft* ^v/ts^c 
1 1 <ox.*)V¥-<D-m<4>9?9i* 1 ic&ISU a 
§tx^=?-t;*t 5 T'f>^^Liic#8{3ns. m 

SS^gBTttX-T y 9>9M : f S w3 **>«S8©**t 
C2. -T >999~L ltf&iBSSn. ¥S3>r>tC2 

©x^-M 1 -©— $a**+/v>^c 1 1 s^mL-^e. 

lCgStSn*. ±Sa©«k'3fc3BgK:<fcoT'f 
a) >3^*Liic-i§s«2nfcx*;i^-fi, x-fy? 1 

>^|fSw2 1 (RtfSw3) S^l/fcRlfflfc^-f 

t^^lCM^X-f yf>^Swl 1*»*>U X-f 
y 5 1 S w 2 2 O V>T-hE!X-T y 9- > 9%s z ? S 

w2 i UKi^fT5;:i:K<koT*vA->^c 1 2 
©^E£gS&T£. 

[0090] £t±©i5(:tt/v>?cii. cm: 

SSSnfc^Sl*^-*-f V^i' ^ L 1 l'<fcoT 
30 A^lHlKfcSIO. JS$A<*-fr^->^Cl 1. C12© 

>-y-C2©mjEtt»*tCJilinLTVK. =^r^/X-> 
9 C 1 1 , C12lt 43 i^A*BRSit«BEV 1 tm*« 
EVou t©M©mff£iatiSii-se:t»c«tr), x-fy 
f>^SlfSwl 1 ©^->^tcttA*HR8SmjEV 1 1=¥ 

1 2 ©*>KFfC»A*aiRSSmEV 1 t+tA^Cl 2 

40 ->^C1 1 tW-m^ >7>VC 2 ©Sl©®E, Rt/X-Y 
yf>^*fSwl 2*^>-T5ii[tlJ©+Y/'?v'^C 1 

2 i¥»3>7 f >-9-C 2 ©ft©®E©ft^*^?6SSStH 
*V l©i£}g 1 i:ffi^C^«)i5«cX'f y^>^^S 
w21, Sw2 2 (SySw3) ©^>^raS:^IftlT2> 
d tTA*mSS»^©Si&ll*A*mEfeJgi:ffi«tJglC 
U ^©.k^/feSffllt^JglCiSmSSK^ RtfX-fy 
f^^fSwl ItSwl 2 £IS#g!!-eSlfeSi*-TA 

50 1, Sw2 2 (R^Sw3) ©^->^S©gSSt«fcoT 
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JEttJtTr*. HOutCiD. CCD0Kttffl*«ff© 

[0 0 9 1] &U©«k3fc. £8S«gACK:£a£g8£g 
DB&&KU ^©fflAC^-f s»^>if*TSwl 1 1 
94*-\ t D3 1 ©BtflllEFKi, X-fyf>^«fSw 

1 2 i^-f*— PD3 2©iS5lJ[lIKSM5!Ilca«5U ^ 
-Y*- PD3 1 tM5»JIC'f>^^L2 1, ^FV/XS'^ 
CI 1, RUC¥Sn>5 ; >-y-C2tft^©MMIslKS:It 

arctmu -r >y?*L2 1. tt^ci i©ia io 

^m&i&jaHC^'f st— PD 4 iX'f ^f^SfifSw 

3>?HC2©hi:. -f>^^L22, ^w^* 

C 1 2CDjt^lHlK€:^U **/V>*C 11, C 1 2 

;v>^ci i, C 1 2©«JE*^-r5c:t»c<to, A 

fc«fct>T, %r**i\*s9+<y999* X4y?>9m 

&T#£/hS©«2I&B£e#T#-5 t>©Ti&S. 
[0 0 9 2] #&IJH©§§1 9£2S0!I©[5|?&0£EI3 8C 

tst. ^msflrvo, 3as«EAcc£j£iSi£§8DB£ 

Si&U *-©tH*fcX-f y^^ifc^Swl lty-f^- 
-PD3 l©it?lJ[IIK£:, X-f!/f>^fSwl2t 
94 3"— HD3 2 ©Htf!l|5!&£&?!IK:&$ U ^-f 

1 . StPFila >x>-9-C 2 1 $.1%<DMFm&&mmz 
4>999~L2\. 3c*rti'9C 1 1 ©S^JIU 
*iiWlfc^-fa— PD4 1 tX-f yf>^$fSw4 50 
©it^IelK^S^U ^t-HD3 2tfS3 
>X>*C 2©RM>^^L 2 2, +t/^Cl 

2 ©»5iJ|5|gS£8i8L, X-f5»f>^fSwl2M 
>y^^L 2 2<D®mkt, 943"— PD 4 1 <tX-f y 
^>^5S?Sw4©giK^»C^^— HD4 2SrS^ 
U ^;V>?C11, C 1 2t^?0JC^-V^^Cl 
1, C 1 2 ©mBESrSSSf *iHffl^g:£8$&LTV>*. 
d©^H?^att-f >^?LltM?f>^3(SfSw 
2 1, Sw2 2, Sw3, ^t-HDL D2*5ft 

D. *Y/V>^C 1 1 t.mM\Z7.4 yf>i'« : FSw2 40 
lM^WLl, ^-f*- FDlSSfcRU 
i^C 1 2 t-f >999l* l©MICX-f y9->9&?S 
w2 2*«8tU O^^LlWt-h'DlOft 

a. -r >y^^Li©aax^j^-^^isjK 

CStS&JfrK:, X'fyf>^*?Sw2 1, Sw2 2t 
4 Z/9V 9 L 1 omWifiit? =7 > m\z94 *— P D 2 

[0 0 9 3] KT. *^JS^©®jfFCOV»TiaK-r5>. 
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S5SDBIC±0SSSSnT, IRSSSffiVl tbTUJAS 

fl»T*>"*"*fc* ^^^121^^01 

liO^SKioT^AS/^Cl 1, ?S3>f>f 
C2tt^mStl5. ^vf^SfSwll^7L 
fcBra, X-fyf>^fSwl2St>3«, -O^ 
^?L2 2Wt^C12. ¥»3>r>*C2t 
©&gt::«fct>T**/V>;*C 1 2, JF?&n>5 : >-y-C2 

outiQ 1 bS^SSfl5lUS5©®-&tt, y-f rt— PD 4 1 
£:*>;*i*\ -f>^^L2 l KSastifcx*;^- 
C 1 1 1' 51 So A*iR85«BEV 1 *iffl*t 
EVouUD fcfiV>BSUifc$gB©*&&«, ^-f *— P D 
3 1 j8M">U -f >WL2 1 ICftSnfcX^M 

-tt^^cn, wm^>5 : > j &c 2 ic2ie.n 

•5. Mv^^fSwl 2*tt7l/fcttW7 
f>^fSw4, js^f*- PD 3 2fcr>wtx-f 
>^Sl^Swl l©^-7^tra«©llf^Sff5. d©«k 
X-fyf^J'IfSwl lfcSwl2«Pt$HMT 
Klf^^iirSJltlCiD, AAmSSfcaigsWtCSI^&tJ:: 

[0 0 9 4] &tC, s^>y*TSwl 2tfi*>h 
TV^Ktt£tT©<fco*»f^*ffp. MSSajSK-rtt^-f 
5/?>^5fc J ? : Sw2 l£:t>SU-5. -f-St. ^Ir/^ 
i'Clli'f^WLlAS^n, *r/v>^ci 
1 OX*)V3r-<D-®&4>999'L 1 K^fSU ffl^ 
X^Jt^-tft^T-f >999L 1 fc£«Sn*. Mffi 
yf>^Sw3 £^->;KSI©*^lcL 
Ti3<. "TSt, tt^^Cl lt¥?»n>x>D-C 
2, -f>y^^L l*tjt?illc^sn. >5*>iJ- 
C 2 ©X^l^-W-gBft^Y^v^C 1 1 £&«Lfc 
■/fi$4>9991* 1 KfMRL fi8MX^;V^-tftoT 
4>999L 1 ±fB©<fc-3&i&gfc:<ko 

r-f 1 1— Rrsasnfcx*;^-tt, x< 

9f>^Sw2 1 (Ri^Sw3) 
^t-HD2AS*>U 9-i*-YT>\*'frVX&m 
HI»»C^TM&n-5. X-fyf>^Swl2i«t7 
TSt^lcH^X-f vf>^fSwl i*s^->u 
^'f y^>9M : f- Sw2 2 »C^>V»T±l2X-f v^>9% 
?Sw2 1 t^Uf&^^ff^JltfCt^T^^^v'^C 

1 2©«B££i8£El-*. 

[0 0 9 5] ttlOi^ttt^V/^Cll. CI 

2 Kgasnfofc^fcx^l^-S-f 7/9991* 1 ir± 
-^Tft^lHlKICilD, &gs&<*-wv>*ci 1, CI 
2©mffiiiSSfT'5 , e>©T*5 < , Jl©«lt3iibT+^^ 
~/9C2(T>mm$&*\ZMlB\sT\t-><. *fc, 

?cn. cult ^^xiimm.ms.v 1 

EVou t©M*m£ESIB1i3ia:2.Ctfc«fc0, 7.4 v 

f>y*fSwl 1 ©^->^JcBA*m«smEv 1 

^A->^C 1 lSBJiJtC, X-Y^^^fSwl 2© 
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*>P5lCttA:tjBiU8WEV 1 fc*t/^Cl 2&SM 

C 1 1 t^S3>5 ; >iJ-C2 0fP©«ff, RtfX-f y?- 
^fSwl 2at*>£U5*!5©*v;X->*C 1 2 
tiF^n >x>11-C 2 ©ft©mBE©fcJ£*t±i£&iStiJ:*J 
V 1 ©8Wgtte<HJg»£ft-5<fc5fcX'f yf-^sS^Sw 
2 1, Sw2 2 (jysw3) ®^">^BS:Kffll-r5C 
£T, A*«&&^©fc8gl&A;tJ«ffi£Jf?£ffilHJl?fc 
U £©i:5fclH8!£#gfc.ksmi&a£^ XtfX-fy 
f>^fSwl ItSwl 2 *^sa-csi^-&TX 

ajfW-rsdtatT^-s. c©«{Kifc£x-f 

ifSf Sw2 1. Sw2 2 (KtfSw3) ©*>^© 
Iggfc £ o * £ £ <fc D Xfc«^© tf- £ 
fcU W*mBE«±T-T5. Cl©^tlcJ:D. r©lSK 
ttffl;tj«E©iSga f nJfrT?&3. 
[0 0 9 6] K±©«fc5tr, ^SSfligACt^SiESSS 
DB£M^U ^-©m*lCX-f yf>^fSwl It 
^-f^--HD3 l©jt^JH^, RT*X-f y^^&^S 
wl2t^t-HD3 2 ©It?!llHlK*M?iJfcS«£b, 

HD3 lt&MK-f >^?L2 1. 
^Cll. RZ/Vltn^x^-y-C 2 tft^f©M?iIl5lK* 

ranctttiu ^>^^L2it^;v^ci i© 

?Sw4©dOTSBeffiRU $r-f*-FD3 2 

tffa >^>U-C 2 ©HI;:, -f>yi7^L2 2<h^ir 
AJ'j'Cl 2©tt50lHlK*««U, X-f ??->9*rfS 
wl2M>^^L2 2©i«t'Si: > ^-f*— FD4 
1 tX-f y?>^*^Sw4«)»Blj«K5 r 'f*-HD4 
2S88U tt^Cll. C12tM50K«fll# 

s&ttttu, iisMifatioT+i'^cii, 

C 1 2©SBE£$«S-rS£tfc:«fcD, A*ii5il&S©ai 

fflR^A*mss<a©ns, m^«jE©ps^fT5^td* 

tAtTfrSOT. ffit©— j£^flE£?8£T££/M!©m 

[0 0 9 7] *f693©Sg2 OHJg^©i6^&^0*03 
9 (C^T . *3fEKfflf2. 01t^bfcSlSlffiM©IiI» 
ICSUT, A*ffiUfifflEV 1 *tffl^mBEV outiOfc 

tf-£«si©ffia*£Bi-5t>©-c**. #nisey© 
t, assg^ffv i tbrta*$n-5. s i ©b&k:*^ 

**r\l'9C 1 1 C 2 OfP©«E*iA* 

MtsaBEv i stsssns. x>f vj-yvift 
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>y^Sw2©*$^->*1tS. 

c i t'f y?99\. i*t&8sn. tt^cioi 
*JMF— ©— SMW >^£*l l icSlb, «&x*;i/ 
^-tft^x-f y999\. i csasns. KsssgB-c 

S7'fyf>^fSw2tSw3**>St5. -rs 
£, *-W^*C 1 i J P»3>5 i >-y-C2, <y999 
L l inKKCttKSn. ¥»n >x>1i-C 2 ©x*;i^ 
-©-gB***W>*c l tftaixtaP&'f 
w i emu isn^M-ta^T-f yytriTL i k 
sst^ns. ci©si^*«ffi2B i tu -e©^HKniK 

S04OCB-1 IC^T. X-f y^yitm^Svr 

3^7t5^ti:J:0, -f y?99L ltm&Ztilt 
I^J^-CioT^tA^i'C 1 **lt5. £©!& 
f££#fg2B2£U -E-©^ffi@KS04O©B-2»C 

lfc±**«C«D«t>S©T, mfl&©±#t>ltii 
D» **£tt^LTt><. -£©£[fc£@3 9©^SIi& 

20 ©a-&"C*S. -£©&, ^V/ti^C l©«BEVc lit 
m j£ * n fc « JE ft ^ £ * X -f y f > 9 S w 2 

fcSSl/fcx^l^-tt, X--T y^->£fJlHPSw2£:* 
7bfcWBlC* r -f*— KD2#*>U y-f^-HDl 
4^UTft^flHlKC^:T2l&n5, r©»f^S«H3t 
U ■t©«SfiSIIlB4B4 lfcjR-T. X-f y^^SHPS 
w 1 *»*>-T SiSM©:* 1 ^^^^ C 1 ifin^VD- 

c 2 ©fa©sjEEv 2 ©aBga«£»»sstBrt v i ©asjet 

««»fcft*±^KX-f y5 t >* r SHFSw2 CRCKSw 
30 3) ©^->i©raS©ffllT5JltT?A**i85S^©f3*SS 

ilOfiftUfcftX'f v<?y9&fSvr2 <&tf 
Sw3) ©^->^IS©iiS»cJ;oT^A5Ci:JC«kl3X 

a«»©K-^«jW«bu tn*aEtt±T-r-5. c© 
dticio. n©[5i»&tta*«ff©iis* t wtS"t?s.s. 

[0 0 9 8] Jl©«k5IC. A*BRfiS«JEV 1 
V o u t <fc 0 t>ftV»»«SE«fiSK:*^T, *t>t->? C 1 

A#&Hftii©*Hf8RtfA*«iS«©i!&, ta*mBE© 

tict^r, «-*^/^^^ y9i?9* X'f v^ytf 

^7?#-5/hS!©S®Sg*a«T#-5fe©T?Jb5, 
[0 0 9 9] *%?a©12 l^Jg«SJ©@KH*H4 2t 

H^WTftt, X82milAC{c±5SSiiSSDB*S^L. 
f OfflAC^ yf >^*f Swl t+t^-^C 1, 

u, c i tmm\z**rt*s9 c i ©mBE*ii 

50 gf*«ffl!#&&fcttbTV>-5. H©*W*Rli-f >y 
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ir?LltZ-iy : ?>{fm : ?Sw2* Sw3, Sw4. 
^*-HDl~D5. i*^S3>r>tC34>6a 

HDl. X'f» / ;f>^fSw2^»t. ^-fsf— H 
Dl£X<?5 L >^£?Sw2©it?!l@&ta£J!IK:. ^ 
-f HD 3 iX-f yj->9n=t S w4 ©BJBHIBSS 

ku x-r y?>ifm¥sw4tMmzmi3W&3><T 

>-y-C3ty-f^-HD5©E5BlHlKSSSU «AS 
«n >x >U- C 3 £ ^-f *- H D 5 ©&&£ t if =7 > H 
IHK^-fa— HD2£S5ttbT^*. ^-f*— H 

D 3 tl*ia3>r>tC 3 ©HtfBlsJBt&JW;:, ^ 
■i H D 4 t X-f vJ-ytftt S w 3 ©Bt^lHlKig 
-E-bT, >^>U"C 3 i^-f * 

— HD 5 ©8&j£ t ^7 > H m fc^-f *- H D 2 £8$^ 

[0 10 0] EAT. **JSW©»fP»COV^TSiWr*. 
£1*. 3?SS«ilACd^A*Sn^.SJEV i ntt^jSES 

©»©sm^A*BRS5m£Ev i STstem^ns. '©» 
f^*tt38itU, ^-©^«0SS*S4 4ic^-r. 

X-f y^V^TSwia^^Lfc&CO^Tig^S. 
A*HS5S£E V 1 tffflASEEV o u t «fc D *>S5 W5ffi«tllj 
85TB. X-fs/^^lfS^ Sw2 

n. *t^ci ©x*;i^-©— gtat-r >???l 
ga^ns. £©»#£«!! 2 a t-r*. a*bs 

S£S£EV 1 attaa^JEV outiD fcfiV>BRi££&T 
tt. X-f *;9->ifm¥Sw3 £Sw4 T 
-Si. *vA->i'CliiAi«3>f>-»C3. -Y> 

?>?*-l nmmzmmzn, m^mm^y^^cs 

©x*;w*-©-a»t*-w<5'*c i £;ft«L&#6>r 

SI 2 A, 2 B©^Hffi[Hl&£04 5IC^-r. ±E©«k5& 

iagicioT. -r i ic-fsgasnfcx*^ 
x-r ^^>^?fi?sw2 (fei/<asw3. s 

w4) St7bmii:^'ft-1 { D3, D5ll<t> 

£4*113 <fcU *-©3MBIHS&£04 6tC^-T. -©<t 
-f >y?*L l»C2*gtt©*E^-a«CA^^fc 

ft, o^^l i ©mssB^a^M^-r-s. £©ra 

*WV>*C l©«BE«ffiTl/&fr*fcft. POCtf 

-^mtre*wv>*ci©m£E£Mfc:W'E>n£. -r 
fct>5. Hi;^m£Eiw-r^©»ci;-i'miS©fi^^H 

[0 10 1] £A±©«fc^»cLT. ^^/^->^CltSSI 
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«EaS*fr5fe©T*S. ^©SDjgb-C^Sn^ 
>U-C2. m*Sa3>x>^C3©«£Ett«i>«rtiiin 
LTVK. *t/V>^Cltt. *«t-?-A*ilSimjEV 1 
tW*«ff V o u t ©S©€EE*EtSS-&5 C t fc<t 

V 1 £**/V>*C 1 tttaHcttttU ftffiBJ&fc-Jt 
mffiS«S&-T5. 3 SC. X'f jf^SwlW 
>f -5Bt5©+ C 1 tJF»n>x>1?-C 2 ©Si 
10 ©«£EV 2 ©jS^*^^SflSEtB*V 1 0>W&t.1&W&\Z 
fc-5«fc3»CX-f y5 t >^Sl : PSw2 (*>L<ttSw3, 

sw4) a>*>mm&®m-?zz£-?. Afltiss&je© 

A* mffig^tffi&JBfcU A*H5ia&3l*«i 

(t>K«sw3. sw4) <D*>mmv>mmz£^x 
&z.zz\tiz&t)xj3nm<o\f-i7mmb^ aaim 
e«±t-ts. j:©ji<!:c«tD. z\0mmtatimm<o 

mmmz3Lit-)\,z~&ffiitz>. ^©x^^-m©ii 
x-r 7?>i's!5fsw4©t>rai£fti&. x-fyg 1 ^ 

[0 10 2] «±©«t5»C, ^J5«iEACtC^MiSS 
DB£«i8U ■€-©m*lrX'rs/5 i >i'5!H L Swl 
t/V^Cl, RlWftn >x>-y-C 2 tft^©M5«lHl 

gs&B^jfcs^L, +y/v>^c i t.%m\z. 

3f ^LltM!/f>^?Sw2, Sw3, Sw4, ^ 
<t-HDl~D5, «ASS(*'VA^C3^e.)S:^ 

l©«E*feIffi|-r5Ili:fciD, A*S5IS^©ffll«S. 
tXAA«85fi©iSS. tfl*mjE©iSSgSff5 2:tdtT 
^. $eirx-f >y?>y^Sw4fc«fct>TSffl^«Egc 
^— ^-©mamBEU y ^PSrfiS-r-S d t*i-C^. * 

-f>^^. X-f ";r>if%?Z*2<?ZZ\iiWVZ 
5©T?. 4*©-^mffi*f§^T#-5/^©IIMSfi* 

[0 10 3] #?g93©S!2 2mSfiSJ©!slKES04 71; 
^T. £&. *HJSfil©»ff^0*04 8C^-r. * 
HifiWTtt. 3SiS[«agACt±iSi[Si£SiDB&^b, 

*©ta*icx-f v^9n=t sw i ty-r fd 3 « 

X'f ^f>^fSw2, ttA^Cl, 
>^>-y-C 2 tft^©M?dlHlK*jt5(IC^L. -e©te 

c^-v/^->^ c 1 <z>mE&m&Tz>m®¥® : &&£iT 

Z. ^©^ffll^gttX'f y^>^S!TSw3. Sw4. 
50 y-f^-HDl. D2. D3A^^:t). ^^"-HD3 
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i&JiJICX-f 5>3 1 >^3}rPSw2. Sw3£S538$ 

ni/^Cl >x>*C 2 ©gSS^s^-f F 

DlSggU X'f 5»?>^*fSw2, **^5^C 
1 . ¥S3 >x>U-C 2 tfe^f©^[HlKi:M5iJfc^-f 

FD 2 «3ntl>5. 
[0 10 4] BIT. *H*SW©gl^Cr»ViTffiWrs. 
£1\ £8&miSACa>S7o&3n-5mffiVI nB4K8 

iSSDBc<fco, usisiaEvi tuxuiAsns. x-f 

T, X-f y f>^f Sw2 *tt>t5 1, -iyW* 
LI. *W15<*C 1 ti?m3>5 ; >'U-C2©^St«fc 

■r. ^^t. x-r ^^^^^swi^^-rst. ^ 

*;MF-fc,fc»), X-f yf>^fSw2StU JEfc 

+t/v>?ci, 2F^n>5 f >-y-c2s^-rs. & 

•5. Mfl5«BEV 1 Atm^mjEV outAO feUSt^SStlJ 
SBTtt. X-fy9 l :>yj|ffSw2fcJn*T. X-f 

tti2AiU *-©3MiBIII&£0 5 OWAfc^T. * 

fc. xnmmv i anti^mffiv outj:o fcfi^fisisiE^ 

gSTftt, X-fy5 1 >^ ; ?Sw2»Cin^TX-1'y?>^ 

ci, Tf»n>x>-y-c2. -f >y**L inm^n 

i'C 1 SSI l/^e-f >^?L 1 t#lt, 

^^-tjft^T-f lt^sisns. c<os4 

M«SI2BtU -?-©^Me]S&£0 5 OWBlC^f. 
±IB<D«t5/iiiSC«t-DT'f >?99l. 1 tC-B#g&£ 
tl&X^Jl^-tt, X'fyf>^fSw2 WSw 
4) **7l/fcSKfC^-f t-HD2«!t>L, ^-f* 
-FDl£:frUT, ft^f08SC±T2ien5). 
£ttffi3iU -£-©S?«5IhI?&£0 5 llCScT. Jl©«t3 
(cut. ^^/v^citsai^nfcsSsi^x^;^- 

*-f >?99l licttjTft^iHiisic^ir). $M5&<* 

L-T? J F«3 >x>*C 2 ©ftJEtt** tzMlnLTK < . 
*WV>*Cltt:fc«fc^A:*jM8S^JEVl ttiitl 

SEVou t©s©mjE*IE«$-&se:t»c«tD, x< 

yf^SUfSwl. Sw2tf&IC5j->©BSfcA:*jBfi8S 

-smm*«J&-r-5. se,c, x-r yr>9m?svr 

1. Sw2©^->itM©^ i V^->^C 1 t¥Jt^>5 : > 
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•9-C 2 ©Sl©mEV 2 ©SJ&at^fig&ffl* V 1 ©jfcJB 
tffl^IC^^i^l'. X-f -;f>^Sw2, Sw 

3 (R«Sw4) ©*>B#ia£$J?SU X-fy^>^« 
fSwl, Sw2d«*«C*>UTVi^ra : £-)feK:1-S 

S. C©«t^^®flt*igfcJ:5««g»^ (04 8# 
88) »c£t>TA*8iSffi££ai3i!lU -i>999 
L 1 C£5|gS2f1M!fc<fcoTA;fr«iS&Jg©£l&®£'h 
£<-r*££a<T#-S. £&. £©««&£. X-fy? 
10 >9^Sw2. Sw3 (5tfSw4) ©^>^©ia 
HtCioT^SililCiD. X*miS©fcf-i'ffl[*^ 
ft;U W*mjB£tt±T-r4. C©Ci:fc±0. i©@K 
HtH* ©SBga<pJltT&*. 
[0 10 5] rct^C. £jfc®gACfc:£a£8Ei&gD 
BS&&U -e©tiJ*fcX-f y^^^Swl t^-f 
t-HD3 *ff afflttU ^-f H D 3 fcM^Jfc'f > 
^i'Ll. 7-f5'f>i'$ : fSw2 1 ^t/I^C 
1 . R(^¥Jtn >?>-9-C 2 t^^r©365IIIllK*iS9ac 

•e-©ffi»rx'f yf>^ffsw3, Sw4, y 

23 -fa!— FD1. D2a>S;ftS$!W#S£8SsU £©$3 

±9. x*i«si^s©«iMR^AAiiss©iiis. m^m 

£E©iSlE5£fT5::t*«T^, Kl^SS*iiS<-r 
-SCtlCioT, £3r<eKi'9+'f>9'99» X-fv? 
>^Sl^/jN$<T?#S©-e> £*©-£«<£*§££-? 

^^/^©maiSgsffiftT^sfcwT^s. 

[0 10 6] #*ffiW©#SfclS8#J£0 5 2K: 

^"T. Myf>^fSwl~Sw4S&*NMOS 
FETtifilcU 05 2O±5K, X'f ^V^gi^S 
30 wl©±ftSS5SDB{IJ©^*NMOSFET©HU 
-f>«fc. X-fyf>^?Sw2C^/V>?Cll 
©^*NMOSFET©HW>fi3lC 
m^Svr3<D^ >??9L lfiJ©^SrNMOSFET 
©KWXUfc. X-f •y5 1 >i'^Sw4©X-1's'5 1 > 
^31^ Sw 3 ffig©8HK£NMO S F E T© H W >ffi»- 
^-«rSiKUT^-r^a:, NMOSFET©S4^* 
— H (Sw3tSw4) CJ;0, 04 7 ©^M"*- FD 
3tti^S^<*5. X1"7f>^fSw2©N 
MOSFET©54^t- FlCiO, 04 8©X-fy 

2 tSw3©P^A^>bTViS^H»t^>1-n«, 

04 9~0 5 lroHBlft^^S-r-aCtt^:*. 

0> X-f y^>ySl^Sw2tt, M^f^SlfSw 

K«sw3tgg^) ©^re©K»c^->-rn« 

[0 10 7] #f£91©a§2 3SUS^©IhIK0*0 5 3C 

^•r. #niS09-m. 3^ismist^ssiSSDBt©ra 

50 y-fX^m^^mSSrox-f 
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1 m-l-O&ft LfzfflZ® 5 4 KtST. JiniC«koT> A 
[0 10 8] 

[f£9i©$&m] &#m~3©S693£.fcn«, 

©bbs^s©**/^* tA-f y^yifm^m^. 

#gtttf-;£©*WV>*©mffa<AaSJEE.ktti;&®E© 

m^UST* C £ fc«kt>Ttii:*J®E©§3&;&«Ji&T& 

©x*;w*-£&3MKii^lEi&fcj£3££**T?^ «■ 
£%> z\t\z iot^t/ti'i'^'f 

[oio9] sfc. ±s2s*tm^.. a^4x»4 5© 
^^ic±n«> tB;&mjE©££rt;£0s 
©t*-5. mim&oftms.. ft^©ttsm*m 
*>©-?& cntcinA. »:&B7©fe9i«A 
#«ffK£i;T£«©x*;^-g«?a:,!:mffi££*fc 

#e©*?ugiKiiiK»c^a-r-5wticj:o, x*ji^- 

•5^1t*iT#-5. Sfc. »*JS8©5IW>Cj;n«, io 
©x^j^-SH#SlcioTffiS©«BE*^SS:© 
m*jcx*;u=p-*««&b. x*;i^-s«#aa*«# 

-r-S^ffiSfiMbT^tBli^S-S^t^T^Sfe©-? 

[Olio] »*^9©^t?tt, x*;i^-# 

sfc. i o ©fsgrrtt. i*M-fa?s 
zmmmnzmm- a z. L-QUw^mzwuannzmE. 

SfiMU S&*l6j±*H ; 5C:t* , T?#5 ! b©X*S. $ 

6 It. SMI lfflSWTlt lio^-fyf^f 

tsg i ©x^^-s^atcwc^^nfe-f 
9\z£^xm&totsimtiL&M<D±*>±&Q*m*ft\z 

Eicaiffl-r^m^a&o, cnfcDn*, ^3ft®i2©fg 
w-cn, c©<>^^tc^iin^n5)&*:mBE*m*m 
mic m&mi 3<r>&wv\i. % i ©x^i^-^gat 
«8^*mmicfiM-rs a*«i4©^ 

±i2S§l©;Wy9 1 >^5Si?£^l©X*;V* 

-sst#at©H»c^snfci'>yi'^i:. ssi©x* 
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4S 

igSioro-Y^y^^CioT^T?^ 4>8©*Wt 

f -5 d t> ©T£ 

[0 111] »J#®1 5©%WTtt. SgliSg2 

U ±E*-f 5/^>^^lciSn5x^;^-S*±E 

*<T#*t>©Ta&-5. gf*E 1 6 ©f89Tett> Slif 
i0 2©;Wy^>^3m£fifc-&fc>*T&SiU #*lc85 
ftiitf mSS4fita^-t>-&-5 c £TA*mi5i£J££<i: 0 A 

*mm«jgicis#it, A*i«sm£»i{a-r**>©Ti& 

•5. SlJftE 1 7 ©S£9mt, Sltg2©M«;f^ 
^f£X:§:fc:8f&3it--&££K:<J:9* A*miS^a^» 

g t © ra $ ttfc-Y >&9$\zXi-3 TmmumM®. 

£fl£J£U A*il5IIS*JEK:aiKT5^* J *«. 
[0 112] 3 SC. H^l 8XB1 9©5gWTtt> 
29 -is*? 99 &^tS®W\r-7\ZffitX2>nti&<0%MJj&-? 

Id, »3fcE2 l©fS3HT?tt, ftg**S©v'-fX J t>SaS 
3rrs©£l&^ CtUcJ;r>TA:*jmd&«tJ&£A*«ff 
•5. 

[0S©ffi**BiW] 
50 [01] ^WolSiUJ&eiJroniS&H-ra&s. 

[02] *^W©^lS^«»J©»lfK^0Tfe^. 

[03] *?&w<Dmimmwo&m?\ztiLnzmfa*7R 

[04] ^^©SlSIMCTW^lWttSI^T^BIel 
K0T?S-5. 

[0 5] ^^©^lllJS^JO^ZW^Sr^-r^ffiia 
K0T?*-5. 

[0 6] #%^©JiSl5U6W©|g3©^£^-r^ffilsJ 
K0T*S. 

40 [07] *%?g©^2^6SW©@K0Tab5. 

[0 8 ] *mW<Dm 2 UdSflJ© U y XJWSMSl^SIJiK 

•r«fc*©0?&0"c&*. 

[0 9] *^©^2*ifiW©mi© ; K®S:*-r^fiEIsI 
8S0T*5. 

[010] *^©^2*6g^©^2©«^*^-r^« 

[011] *^©fg2^ffi«g©^3©tt^€:^-r^ffi 
lilK0Tfe^. 
[012] *^©^3HiSC3|©g8S[lIK0-tfaS. 

at? [013] *%w©^ 3 mmm<o®immm-e$>z. 



—145— 



(26) 



#H¥8-2 2 39 15 



49 

(HI 4] #S£9i®&45yge9©®KB-t?3&S. 

[sis] *?&w<Dms$mwa®&®'?&5. 
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